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NETSUITE 
ALLIANCE PARTNER 
GENDAC IS A CERTIFIED 
IMPLEMENTATION PARTNER 
FOR THE ORACLE NETSUITE  
CLOUD ERP PLATFORM. 

netsuite@gendac.co.za

NetSuite ERP automates front- and 
back-office processes including: 
financial-, revenue-, fixed asset-, 
order and inventory management.
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---------------------------------

SIX 2×4 STUDDED 
LEGO BRICKS 
CAN BE COMBINED 
IN NEARLY 
915 000 000 
WAYS.

A VIEW ON 
WINDOWS 10 UPDATES
Clicking ‘Check for updates’ in 
Windows 10 automatically opts you in 
to testing new Windows features on a 
one-time basis, which explains some 
of the problems you may experience 
after manually updating your 
Windows operating system.

---------------------------------

BITS

US-based businesses that are 
at least 51% owned, operated 
or controlled by women have 
grown more than most other 
US firms over the past decade 
in these three areas: number 
of companies, employment 
and revenue. 
~Verbatim, Harvard Business Review 

---------------------------------

10% OF THE WORLD’S 
BILLIONAIRES ARE IN TECH
According to the latest Forbes 
publication, there are 214 technology 
billionaires in the world – 10% of all 
billionaires worldwide. In 2019, 34% of 
all newcomers added to this list, which 
includes the co-founders of Spotify 
and Avast, had accumulated their 
wealth from the tech industry.

---------------------------------

Since 1957, more than 5,250 rocket 
launches have led to more than 23,000 
tracked objects in orbit around Earth. 
Only about 1,200 are working satellites 
– the rest are debris.

The SA Digital Customer Experience 
Report found that 73% of South 
Africans are most likely to use old-
school email when they need to 
contact a business for help, rather 
than opting for social media, 
websites or the telephone.

---------------------------------

WHAT OUTLOOK 
DATA SAYS ABOUT 
LEADERSHIP
Microsoft analysed email and calendar 
metadata to determine what makes 
great leaders. The results – which may 
surprise some – came down to these 
three points:

Long hours are a sign of a bad leader;
One-on-one meetings are key to 
becoming a great leader;
Wide networks beat deep ones.

29%
Samsung

Other 19% 
BlackBerry

19.5 million South African adults 
(51% of all adults over 15) have a 
smartphone. The Apple iPhone comes 
in at only 3% of smartphone users.

---------------------------------

YOUNG PHONE USERS 
ARE FIVE TIMES MORE 
LIKELY THAN OLDER 
PEOPLE TO LOSE THEIR 
TEMPER BECAUSE OF 
SLOW DOWNLOAD 
SPEEDS, A SURVEY OF UK 
SMARTPHONE USERS HAS 
SHOWN. LABELLED 
‘LOAD RAGE’, IT IS THE 
BIGGEST FRUSTRATION 
CITED IN THE LIVES OF 
YOUNG PEOPLE.

35%      
Nokia 
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In industries where repetitive, physical 
labour is required (such as mining, 
manufacturing and farming) as well as 
in knowledge-based work, employees 
will have to become skilled in designing, 
constructing, operating and maintaining 
automated processes.

PREPARING FOR NEW 
OPPORTUNITIES
Thankfully, these new technologies will 
also create opportunities if approached 
proactively. At the 2019 Digital Economy 
Summit, President Cyril Ramaphosa out-
lined the South African government’s 
plans to introduce subjects such as 
robotics, data science, additive manufac-
turing, artificial intelligence, and others 
to the South African school curriculum. 
Such developments give hope that 
young South Africans will be equipped 
to navigate the digital economy of the 
future successfully.

DEVELOPING SKILLS FOR 
THE FUTURE
Despite the threats faced, 4IR will 
transform fields across society in ways 
we can scarcely imagine now. If we want 
to prepare our children for this digital 
future, we should help them:

HOW TO 
PREPARE OUR 
CHILDREN FOR 
A DIGITAL 
FUTURE 
Written by JP Boshoff

FOURTH INDUSTRIAL REVOLUTION 
CREATES EMPLOYMENT 
CHALLENGES
For businesses in all industries, artificial 
intelligence (AI) and machine learning 
will eliminate human error, minimise 
waste and reduce costs. For employees, 
however, the Fourth Industrial 
Revolution (4IR) holds threats of 
uncertainty and disruption. This is 
especially true in South Africa, which 
faces immense challenges in finding 
employment for a growing working-age 
population.

ALL JOB TYPES UNDER THREAT
Most economists have long agreed 
that unskilled, repetitive, physical 
tasks are at the highest risk of being 
threatened by digital disruption. More 
recently, however, jobs in cognitive and 
knowledge-based fields like diagnostic 
medicine, accounting and law are being 
threatened, too. Software programs will 
be able to perform many tasks in these 
fields, instantly replacing the labour of 
every employee, not just a small subset 
of employees.

ERP TOOLS 
BECOMING 
MORE 
ACCESSIBLE
Enterprise resource planning (ERP) 
tools streamline mission-critical 
business processes. Due to afford-
ability and complexity reasons, the 
ERP market has been restricted to 
large corporates and multinationals 
– until now. ERP solutions such as 
Oracle’s NetSuite are easily accessible 
and affordable to organisations of all 
sizes. Cloud-based systems also offer 
the advantages of quick implemen-
tations, subscription-based costing 
and having access to data on any 
device, at any time.

  

DECREASING 
COSTS IN 
RENEWABLE 
ENERGY
According to Bloomberg, since 2010 
the cost of wind power globally has 
dropped by 49%, and solar by 85%. 
Battery storage costs fell by 85% in the 
same period. By 2050, coal is expected 
to account for only 12% of global 
power generation (37% today), and 
solar and wind for 50%.

develop the ability to 
learn continuously, 

adapt to an increasingly 
changing work environment, 

acquire social and 
communication skills
 

This will make them invaluable among 
their robotic, digital co-workers of 
the future.
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THE AGE OF 
LONGEVITY 
A SOCIAL 
TSUNAMI
Written by Niel Fourie

LONGER LIFESPANS AND 
DECLINING BIRTH RATES 
CONSTITUTE THE MOST DRAMATIC 
STORY OF OUR AGE. 
In America, a 70-year-old man today 
has a 2% chance of dying within a 
year; in 1940 this mortality milestone 
was passed at age 56. Britain, which 
had just 24 hundred-year-old people 
a century ago, now has nearly 15,000. 
Global average life expectancy has 
increased by 5.6 years since 2000, the 
fastest increase since the 1960s. Life 
expectancy in Africa increased by 
more than 10 years in this period.

The population 
replacement rate (the 

fertility rate needed to 
maintain a society’s 

population size) is 2.1 
children per woman. 

South Africa’s 
rate is 2.4; 

Africa’s average 
is around 4.7. 

At the same time, births have plum-
meted almost everywhere outside 
sub-Saharan Africa. The global fertility 
rate today is around 2.4 children per 
woman (1.7 in most developed 
nations), approximately half of what it 
was in 1950. 

2.1

The global fertility rate is expected to 
be 1.9 births per woman by 2100. From 
2073, there are projected to be more 
people aged 65 and older than under 
the age of 15 – the first time ever this 
will be the case. 

SHRINKING, AGEING POPULATIONS 
INTRODUCE UNFAMILIAR 
CONSEQUENCES. 
For one, they may alter the balance of 
power between countries. The most 
important supremacy shift is likely to 
be between the US and China. 
China will grow old before it gets 
rich. The country’s one-child policy 
is leaving its mark in the form of a 
shrinking labour force, aggravated by 
its workforce still retiring between 50 
and 60. Its population of people over 
65 is expected to jump from 8% to 
24% in just 30 years.

Regionally, Africa is likely to become 
the only ‘young continent’ on earth, 
which implies it will be a lucrative 
source of labour and a target market 
for young shoppers. 

We may see intensified efforts to en-
courage more women to do paid work. 
Women’s participation in the labour 
market lags men’s in all but three 
countries worldwide. Governments 
may also increasingly pull the policy 
levers to lower financial incentives 

(taxes or benefits) to retiring early and 
increase enticements for people to 
work for longer.

A NEW WAY OF THINKING
For us as individuals, a potentially 
longer life necessitates a relook at how 
to stay productive for longer – not 
only to deal with the obvious financial 
realities accompanying a longer life, 
but also to stay fulfilled, connected, 
stimulated and growing as a person. 

Retirement at 60 
(never mind ‘early retire-
ment’ ) is dissolving as a 

social construct. 

‘Un-retiring’ is consequently a major 
new phenomenon in countries with a 
growing population of older people. 
The world is effectively witnessing 
the birth of an extended middle age. 
The ‘young-old’, a new description for 
people aged 60 to 75, is notably more 
active, healthy and productive than 
their peers of 30 years ago. 

A study by the Pew Research Center 
found that in the develloped world 
54% of workers older than 65 are still 
employed because they want to be, 
not because they need the money. 
This means they’re motivated by de-
sire or passion. The survey also found 
that 54% of workers aged 65 and older 
say they are ‘completely satisfied’ with 
their jobs, compared with just 29% of 
workers aged 16 to 64.

Continue p6 >>
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THE CORPORATE WORLD HAS 
BEEN SLOW TO CATCH UP TO THIS 
SECOND-COMING OF CAREERS. 
Many employers remain reluctant to 
hire people over 50, stuck in a mindset 
that older workers are dull, worn-out 
plodders. A study by Deloitte found 
that only 18% of US businesses view 
older workers as an advantage to their 
organisation. The current employment 
paradigm therefore doesn’t really pro-
vide for older, skilled people who don’t 
need the lure of promotion or financial 
incentives but are motivated by the job 
itself, social integration, more flexibility 
and making a valuable contribution. 

In most countries, the compulsory 
corporate retirement age has barely 
shifted over the past century. When 
Otto von Bismarck brought in the first 
formal pensions in the 1880s, payable 
from age 70 (later reduced to 65), life 
expectancy in his homeland, Prussia, 
was 45. Today, in wealthy countries, 
90% of the population live to celebrate 
their 65th birthday, mostly in good 
health, yet 50 is still seen as the start-
ing point of old age. Labour markets 
and social-support systems still assume 
a sudden cliff-edge at 60 or 65. Yet, US 
research shows that even the number 
of people aged 85 to 89 who were 
classified as disabled fell from 22% in 
1984 to around 10% today.

Employers ignore the ‘young-old’ 
at their peril. Research by Harvard 
Business Review indicates that the 
average age of US founders of the 
highest-growth startups is now 47 – 
and that the 50-plus population will 
start more businesses in the years 

ahead than any other age group. 
Carmaker BMW boosted productivity 
by 7% when it created a product line 
for skilled workers over 50.
 

DO YOU HAVE 
A PLAN?
How should you think about this 
‘post-retirement’ life, where 80 is the 
new 65? What can you do to arrive at 
this unfamiliar new age bracket in a 
productive state? 

START BY CARING FOR YOUR 
HEALTH.
It’s all about basic lifestyle behaviours. 
A number of studies around the world 
have identified exercise as the single 
most powerful predictor of whether we 
will age well. King’s College research 
shows that endurance cyclists in their 
60s and those in their 20s had very 
similar immune systems, strength and 
muscle mass. 

And, of course, what we consume mat-
ters. The decline in smoking since the 
1970s has massively reduced deaths 
from heart attacks and stroke in the 
past two generations. Life expectancy 
at 65, for instance, rose 20 times faster 
after 1970 than in the preceding 
130 years. Smoking has, however, 
been replaced by obesity, and the 
life-shortening diseases with which it 
is associated. This is causing the accel-
eration in life expectancy to level off in 
many countries. 

Professionally, it’s important 
to break with the idea of a 

three-stage, sequential life 
model: learn, work, retire.

In an age of longevity, this model is not 
reliable anymore. It has to be replaced 
by a multistage model where one-off, 
full-time education needn’t be rushed, 
and iterative learning, re-informing 
yourself and constantly developing 
new skills are part of life – irrespective 
of age. In this model, letting go of 
primary professions at certain points in 
your life may become the norm, along 
with exchanging old associates for 
new (cross-cultural, industry-neutral, 
younger) networks, and developing 
a different form of value-add. And a 
one-off retirement would be replaced 
by intermittent retreats and stints of 
fresh personal investment, replacing 
‘rest’ with ‘zest’.

When the three-stage lockstep 
disappears, so does much of the 
predictability of age. Age is not 
stage anymore. The key to unlocking 
this longevity dividend is firstly a shift 
in mindset. Secondly, it’s about the 
choices you make now to ensure your 
flexibility in future. 

The system is lagging, and it’s your 
responsibility to shape your own mod-
el. We need to plan and prepare for a 
‘one-and-a-half’ life, physiologically, 
professionally and financially. 

You will have to challenge the classical 
model of ‘a life’ and go off-script. 

MACROTRENDS  2019 Edition 04   |   PAGE  6



MEXICAN PHYSICIST 
CRACKS 2,000-YEAR-OLD 
MATHS PROBLEM.

The math behind lens 
correction

Rafael G. González-Acuña, a physicist and doctoral student has solved a problem 
that Isaac Newton couldn’t, and was assumed to be unsolvable: spherical aberration. 
This is when images produced through lenses (telescopes, cameras, etc.) are razor-
sharp in the centre but softer at the corners and edges. The incredible mathematical 
formula González-Acuña developed will revolutionise how lenses are manufactured 
so images will be razor-sharp all over.
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IBM DEVELOPS 
ENCRYPTION 
FOR QUANTUM 
COMPUTING 
SECURITY
Quantum computing promises an 
increase in computational power 
that will significantly reduce the 
time it takes to perform complex 
calculations – but can also break the 
security encryptions that currently 
protect our online and offline data. 
IBM has developed and demon-
strated ‘quantum proof’ encryption, 
which uses new algorithms that 
quantum computers will not be 
able to compromise, thus securing 
our data for the decades to come.

ALTRON 
BECOMES 
LICENSING 
PROVIDER FOR 
MICROSOFT 
Microsoft has named JSE-listed 
technology company Altron as a 
licensing solution provider (LSP) in 
South Africa. This agreement comes 
after Microsoft decided to cancel its 
reseller contract with EOH because 
of alleged corrupt practices within 
the firm, particularly relating to the 
securing of contracts.

OPPORTUNITIES 
FOR ESKOM 
The power grids of the Southern 
African Power Pool and East African 
Power Pool will be connected in the 
next two to three years. This inter-
connection will create new markets 
for Eskom to sell excess power to 
fast-growing economies in East Africa, 
such as Ethiopia (8% GDP growth) and 
Kenya (6% GDP growth). South Africa 
has 10 times the installed capacity of 
Ethiopia and 15 times that of Kenya.

DONATE FIRST 
Research has shown that the first 
company to donate after a disaster 
occurs has a significant impact on 
subsequent donations. In 89% of 
case studies, the initial donation was 
almost exactly matched by later givers, 
regardless of their differences in mar-
ket value, market share and financial 
performance.

GOOGLE’S 
QUANTUM 
COMPUTER
Google claims its 54-qubit quantum 
computer took just over three-and-a-
half minutes to perform a calculation 
that would have taken the world’s 
most powerful supercomputer 10,000 
years to complete.

EXTENDED 
REALITY 
MARKET SET 
TO REACH 
$200BN BY 
2022
Extended reality (XR) is the collective 
name for virtual reality (VR), 
augmented reality (AR) and mixed 
reality (MR, a combination of VR and 
AR), as well as all future types of reality 
these technologies might produce. 
According to VisualCapitalist, the XR 
market is estimated to exceed an 
impressive $200 billion by 2022, 
eight times bigger than it is today.
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CHESS IN THE 
AGE OF AI
Written by Bernard van Biljon

HUMANS COMPETE WITH 
MACHINES FOR SECOND PLACE
In 1968, chess International Master 
David Levy made a bet with computer 
scientists that no chess computer 
would beat him within 10 years. In 
1978, he won the bet but lost one 
game in the match – making him 
the first Master to lose a match to a 
computer. Forty-one years later, chess 
computers (now called chess engines) 
have taken on a surprising role as 
human chess players compete for 
second place. 

A SHORT HISTORY OF 
CHESS COMPUTERS
Chess computers made a false start in 
1770 with a chess machine called the 
Mechanical Turk, which turned out to 
be a hoax. The first paper on how com-
puters could be used to play chess was 
published 180 years later, by American 
mathematician Claude Shannon.

Computer scientists started working 
on algorithms based on Shannon’s 
paper, and in 1957 developed the first 
chess engines that could play a full 
game of chess.  Over the next 47 years, 
computer hardware became more 
powerful and algorithms improved. 
Finally, in 1997, Deep Blue put an 
end to human chess dominance by 
beating the reigning World Chess 
Champion, Gary Kasparov.

BEYOND DEEP BLUE
Kasparov accused IBM of cheating and 
requested a rematch; IBM refused and 
Deep Blue was retired to the National 
Museum of American History. Deep 
Blue’s victory forever changed how 
chess is played. Kasparov became one 
of the first Grandmasters to train on 
chess computers to prepare for 
matches against human opponents. 

HOW CHESS ENGINES ARE 
CHANGING THE GAME
Since Deep Blue, chess engines have 
improved to a point where even 
the best players in the world stand 

effectively zero chance of winning a 
match against a modern chess engine 
running on a laptop. 

Human players are no longer using 
chess engines as opponents but as 
training tools, to analyse games and 
find better strategies that human play-
ers would not have considered. This 
has led to a significant improvement in 
the level of chess played by humans. 

BIG DATA AND CHESS
A second line of improvement in chess 
engines came from big data. The 
chess.com database contains more 
than 700,000 high-level chess games. 
These games are analysed to decide 
opening strategies (called ‘opening 
books’) and endgame strategies. 

A modern chess engine armed with 
this database plays chess at a level that 
cannot be approached by humans. 
Human players use the statistical data 
from the opening books to prepare for 
matches and analyse games played by 
their opponents. 

1950 
Claude Shannon 
publishes ‘Program-
ming a Computer 
for Playing Chess’, 
one of the first 
papers on the 
problem of 
computer chess

1940 1950 1960 1970 1980 1990 2000 2010 2020

1957
The first pro-
grams that can 
play a full game 
of chess are 
developed

1968
David Levy makes 
a bet with AI 
researchers that 
no computer 
program would 
win a chess match 
against him in the 
next 10 years

1978
David Levy 
wins the bet 
made 10 years 
earlier but los-
es one game, 
to Chess 4.7

1988
HiTech chess 
computer wins 
a match against 
Grandmaster 
Arnold Denker

1989
Deep Thought 
loses two exhi-
bition games to 
world champion 
Garry Kasparov

1997
Deep Blue beats 
the reigning 
world champion 
Garry Kasparov

Continue P12>>
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TEST YOUR 
SKILLS
White to move next; 
Can you place the Black King in 
Checkmate in just two moves?

A NEW WORLD CHESS CHAMPION
In a new tournament called the Top 
Chess Engine Championship, chess 
engines compete against each other 
over thousands of games. The winner 
of this year’s tournament was an 
open-source engine called Stockfish 
that uses a traditional algorithm to 
evaluate moves. 

Stockfish will have a hard time in the 
next competition as new-generation 
chess engines use neural nets and 
artificial intelligence. The most 
promising of these engines is Alpha 
Zero, which uses zero human input or 
data from human games and learned 
chess from scratch by playing against 
itself. It is currently considered the 
strongest chess engine in the world. 

THE FUTURE OF CHESS
Chess is an enormously complex game. 
It is estimated that there are more 
possible chess games than atoms in 
the universe. This means not even the 
best chess engine plays a perfect chess 
game. Chess engines will continue to 
evolve and be used in broader appli-
cations to help humans solve complex 
problems. Garry Kasparov predicts that 
AI engines and humans will eventually 
work together in all fields to create 
smarter tools and explore techniques 
that were never previously considered 
by humans.  

Sources:
A brief history of computer chess: https://thebestschools.
org/magazine/brief-history-of-computer-chess/
Can chess survive AI?: https://www.thenewatlantis.com/
publications/can-chess-survive-artificial-intelligence
Don’t try and beat AI, merge with it says chess champ 
Garry Kasparov: https://www.theregister.
co.uk/2018/05/10/heres_what_garry_kasparov_an_old_
world_chess_champion_thinks_of_ai/ Qe4 [White queen to e4], dxe4 [Black pawn on d5 takes White queen on e4], d5# [White pawn on d4 to d5] Checkmate.

   Source: “Chess Tactics Pro” 
   app available on Google Play
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SHOULD WORKERS 
FEAR REPLACEMENT 
BY TECHNOLOGY?
Written by JP Boshoff

History shows that Technology has  created 
large employment and sector shifts.

Source:  IPUMS USA 2017; US Bureau 
of Labor Statistics; Mckinsey Global 
Instatute analysis

Automation is a cause of concern for many workers, as they feel they may be replaced 
by technology in the future. These fears may be unfounded, though, as history has 
shown that, over time, labour markets adjust to changes in demand for workers.
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30 De Havilland Crescent, Persequor Techno Park, Pretoria, 0020, South Africa
+27 (0) 64 752 5833   |   hello@gendac.co.za   |   www.gendac.co.za

Gendac designs and builds 
innovative digital solutions that 

combine engineering knowledge 
with user interface (UI) and user 

experience (UX) expertise to give 
our clients a unique competitive 

advantage. The company employs 
software engineers, electronic 

engineers, computer scientists and 
UI/UX designers. 

Enaleni provides value through 
innovative engineering and 

IoT solutions that help 
organisations achieve their goals 

and meet their stakeholders’ 
needs. Enaleni clients benefit 
from highly skilled personnel, 

proven technology, and mature 
business processes and systems. 

Sefeko is an intelligent digital eco-
system for monitoring security guards 

and their supervisors in real-time. 
Designed and developed by Gendac 

specifically for the African security 
environment, Sefeko guard-monitoring 

electronic and software systems are 
used by the majority of blue-chip 

security companies in South Africa.


