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1. Introduction 
One	 of	 the	 biggest	 challenges	 the	 city	 of	 Cape	 Town	 faces	 is	 the	 shortage	 of	 water.	 The	
government	of	South	Africa	even	announced	a	“day	zero”:	an	apocalyptic	date	from	which	
the	water	supply	will	be	closed	and	the	people	of	Cape	Town	will	have	to	collect	water	at	
communal	supply	points	(Fin24,	2018).	Although	the	crisis	is	temporary	solved,	the	urge	of	
new	water	saving	methods	still	exists.		
When	looking	at	the	agricultural	sector,	a	lot	of	water	goes	to	waste	in	regular	soil	farming.	
The	Cape	Peninsula	University	of	Technology,	CPUT,	has	built	a	prototype	of	a	aquaponic	
system	to	overcome	this	problem.	
	
CPUT	is	a	university	located	in	the	Western	Cape	region	of	South	Africa	and	runs	a	project	
called	The	Modular	Solar	Powered	Aquaponic	System	(MSPAS).	Aquaponics	is	a	method	to	
grow	 plants,	 in	 which	 aquaculture	 (the	 growth	 of	 aquatic	 animals)	 is	 combined	 in	 a	
symbiotic	 way	 with	 hydroponics	 (the	 cultivation	 of	 plants	 in	 water).	 Fish	 provide	 the	
necessary	nutrients	 for	plant	 growth	by	means	of	 excretion	and	 the	plant	 roots	 filter	 the	
water	for	the	fish.	The	system	consists	out	of	a	1000L	fish	tank,	from	which	the	water	with	
the	excrements	of	the	fish	is	being	pumped	into	a	grow	beds.	This	grow	beds	is	filled	with	
clay	 pebbles,	 in	 which	 bacteria	 extract	 the	 excrement	 and	 convert	 it	 into	 valuable	 plant	
nutrients.	The	 ‘clean’	water	 is	pumped	back	to	the	fish	tank.	This	way,	only	the	feeding	of	
the	fish	requires	human	intervention	(see	figure	1).	

			Figure	1:	Aquaponics	system	schematically	
	
Because	the	water	is	circulated	through	the	system,	the	recycling	of	water	saves	up	to	90%	
in	 comparison	 to	 growing	 vegetables	 in	 regular	 fertile	 soil	 (Hancock,	 2012).	 The	 extra	
advantage	of	the	MSPAS	is	that	the	system	is	flexible	and	small-scaled,	so	you	can	fit	it	into	
the	available	 space.	Also,	 the	vegetables	grow	 faster,	due	 to	 the	continuous	and	sufficient	
availability	 of	 nutrients.	 (Somerville,	 2014).	 The	 MSPAS	 has	 been	 designed	 to	 operate	
independently	and	can	be	implemented	in	areas	where	little	or	no	infrastructure	exists	such	
as	 tabable	water	 or	 areas	 deprived	of	 electricity.	 The	prototype	 is	 designed	 at	 CPUT	 and	
later	on	a	MSPAS	was	built	at	the	Belhar	Early	Childhood	Development	Centre	(BECDC)	to	
research	how	a	MSPAS	could	be	implemented	at	community	centres	and/or	schools,	how	to	
maintain	the	system	and	if	there	is	a	chance	the	system	can	be	profitable.	
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1.1 Current situation 
A	MSPAS	system	is	located	at	the	BECDC.	Besides	taking	care	of	the	children	aged	between	
1-5,	the	BECDC	tries	to	generate	profit	with	their	aquaponic	system.	Since	2011	the	system	
is	 installed	but	has	not	been	profitable	since.	This	has	to	do	with	two	main	problems:	the	
system	 could	 not	 run	 straight	 for	 a	 full	 year	 and	 secondly	 the	 theft	 of	 materials	 and	
products	 caused	 troubles.	 Last	 year,	 a	 group	 of	 students	 worked	 at	 the	 security	 of	 the	
system:	building	a	strong	fence	and	letting	the	system	run	on	less	expensive	materials	(i.e.	
plastic	instead	of	copper).	This	year,	we	want	to	make	the	system	profitable,	look	into	the	
possibilities	of	upscaling	the	MSPAS	and	find	(potential)	funders.	
	
Before	 we	 started	 with	 the	 project,	 the	 aquaponic	 system	 consisted	 of	 3	 installations:	 3	
grow	 beds	 and	 3	 fish	 tanks	 which	 are	 all	 connected	 to	 each	 other.	 To	 determine	 if	 the	
aquaponic	system	at	the	BECDC	is	feasible,	we	will	look	at	the	costs	of	the	system,	together	
with	revenues	that	can	be	achieved.	We	will	also	take	a	look	at	possibilities	to	upscale	the	
system,	by	adding	additional	beds	and/or	fish	tanks.	Within	this	report,	our	preparations,	
fieldwork	and	eventual	recommendations	of	this	project	are	given.	
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2. Project Preparations 
In	 the	 two	months	prior	 to	our	 stay	 in	Cape	Town,	we	did	 the	necessary	preparations	 to	
make	 our	 project	 successful.	 Before	 we	 could	 start	 with	 our	 research	 of	 the	 aquaponic	
system	itself,	we	wanted	to	get	into	contact	with	the	local	supervisor	in	Cape	Town	(Fareed	
Ismail,	lecturer	at	CPUT)	and	the	head	of	the	BECDC	(Christiaan	Hartzenberg).	To	do	so,	we	
arranged	a	Skype	meeting	with	both	of	them.	
	
2.1 The skype sessions 
Due	to	some	technical	difficulties,	it	was	not	possible	to	skype	with	Mr.	Ismail.	That	is	why	
we	only	spoke	to	Mr.	Hartzenberg.		Therefor	we	only	had	mail	contact	with	Mr.	Ismail	about	
the	discussed	toppings.	The	full	report	of	the	Skype	Meeting	can	be	found	in	Annex	1.		
	
From	this	meeting,	we	gathered	the	following	information:	
According	to	Mr.	Hartzenberg,	the	main	focus	of	the	project	should	be	on	two	main	subjects:	

1. The	improvement	of	the	aquaponic	system	design:	
-	Integrating	the	system	with	the	wooden	structure	and	steel	container	
-	Analyzing	the	most	profitable	source	of	electricity	(wind/solar/combination)	
	

2. 	Make	a	business	plan	for	expanding	the	aquaponic	system	
-	Adding	an	educational	aspect:	using	the	system	at	schools	and	other	community	
centers	
-	Looking	for	commercialization	(leasing/selling	the	system,	etc.)	
-	Looking	for	more	funders	
-	Trying	to	cooperate	with	other	aquaponic	users	-	look	into	better	water	and	land				
utilization.	

	
This	 skype	meeting	gave	us	 some	 insights	on	 the	 current	 situation	at	 the	BECDC	and	 the	
aquaponic	system.	We	realized	that	there	was	a	bit	of	a	gap	between	the	time	the	previous	
group	of	students	left	and	our	arrival	in	November.	We	were	not	sure	whether	the	system	
had	been	changed	or	was	even	kept	running	after	the	students	from	last	year	left.	However,	
we	 found	that	 the	biggest	struggle	of	Mr.	Hartzenberg	was	the	profitability	of	 the	system,	
making	it	economically	feasible.	Clearly,	the	system	did	not	generate	enough	income	to	be	
profitable,	or	even	self-sustainable.		
	
2.2 Meeting Dick Lek 
We	 noticed	 that	 we	 lacked	 knowledge	 about	 the	MSPAS	 and	 its	 potential.	 To	 gain	 some	
more	 insight	 into	 the	 aquaponic	 system,	 we	 searched	 for	 an	 aquaponic	 expert	 in	 the	
Netherlands.	We	 contacted	 a	 company	 called	 “de	 Lek/Habo	 groep”,	 which	manufactured	
aquaponic	systems.	We	asked	for	a	meeting	with	the	owner,	Dick	Lek.	The	full	report	of	this	
interview	can	be	found	in	Annex	2.	
Mr.	Lek	told	us	that	aquaponic	systems	are	not	feasible	in	the	Netherlands.	This	 is	mainly	
due	 to	 the	 Dutch	 market	 which	 is	 more	 focused	 on	 the	 production	 of	 bulk	 vegetables.	
Therefore,	there	are	no	more	aquaponic	systems	located	in	the	Netherlands.	The	economic	
profitability	of	the	system	is	highly	dependent	on	the	market.	This	made	us	think	about	the	
continuity	 of	 the	 aquaponic	 project	 at	 the	 BECDC	 and	 if	 this	 kind	 of	 system	 is	 the	 right	
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approach	to	establish	economic	profitability.	These	two	interviews	led	to	the	making	of	our	
project	plan.		
	
2.3 Project plan  
The	 meeting	 with	 Dick	 Lek	 (see	 2.2)	 gave	 us	 some	 new	 insights	 on	 the	 feasibility	 of	
aquaponics.	We	found	some	papers	researching	aquaponics	in	South	Africa,	from	which	the	
research	of	Mchunu,	Lager	wall,	and	Senzanje	(2018)	was	the	most	useful.	 It	showed	that	
while	there	is	an	increase	of	aquaponics	in	South	Africa,	many	people	still	do	not	completely	
understand	 the	 system.	 Furthermore,	 the	 survey	 concludes	 that	 making	 the	 system	
profitable	is	near	impossible	and	further	development	has	to	be	done	before	the	aquaponic	
concept	can	be	viable	for	the	farmers	in	South	Africa.	This	research	in	combination	with	the	
information	Mr.	Hartzenberg	(disease	of	fish	and	the	interrupted	supply	of	vegetables)	led	
us	 to	question	 the	 feasibility	of	 the	aquaponic	 system	throughout	South	Africa.	While	Mr.	
Hartzenberg	and	Mr.	Ismail	wants	to	“upgrade”	the	system	to	make	it	more	profitable,	we	
wanted	to	look	at	the	core	of	the	system:	the	hydroponics	(growing	plants	in	a	closed	water	
system)	 and	 the	 aquaculture	 (fish	 farming).	 We	 would	 have	 to	 interview	 hydroponics,	
aquaculture	 and	 aquaponic	 farmers	 throughout	 South	Africa	 to	 find	 the	 best	 practices	 of	
each	system.	This	would	show	whether	combining	the	systems	into	an	aquaponic	concept	
would	enhance	each	other.	Therefore,	our	project	would	consist	out	of	a	research	into	the	
feasibility	of	aquaponics	in	South	Africa:	
	
Research	Questions	
To	what	extent	is	the	aquaponic	System	feasible	and	profitable	in	South	Africa,	in	relation	to	
the	average	protected	cultivation	and	the	use	of	space	and	productivity?	

- What	is	the	profitability	of	the	aquaculture	in	South	Africa?	
- What	is	the	profitability	of	the	hydroponics	in	South	Africa?	
- Is	the	combination	of	aquaculture	and	hydroponics	beneficial	in	South	Africa?	
- What	are	the	different	sources	of	profitability	for	the	Community	Centre	

(economical,	educational,	cultural,	social,	etc.)	
- How	can	we	improve	the	profitability	of	the	Aquaponic	System	at	the	Belhar	

Community	Centre?	
	
Research	Activities	and	Timeline	
To	 answer	 these	 research	 questions,	 we	 will	 do	 a	 quantitative	 market	 research	 in	 Cape	
Town,	 analyzing	market	prices	 and	potential	distributors	of	 vegetables	 and	 fish.	Also,	we	
will	 be	 looking	 at	 the	 system	 both	 at	 the	 BECDC	 as	 CPUT	 throughout	 our	whole	 stay.	 In	
November,	 we	 will	 make	 a	 report	 about	 the	 profitability	 of	 the	 current	 system.	 In	
December,	 we	 will	 be	 travelling	 to	 different	 hydroponic,	 aquaculture	 and	 aquaponic	
farmers	 (about	 ten	 of	 each)	 throughout	 South	 Africa.	 With	 the	 obtained	 knowledge	 and	
skills,	 we	 will	 draft	 a	 business	 plan	 for	 the	 feasibility	 of	 aquaponics	 in	 South	 Africa.	 In	
January,	 we	 will	 be	 focusing	 on	 the	 system	 at	 the	 Community	 Centre,	 making	 it	 more	
profitable	by	providing	possible	additions	to	the	system	and	clear	market	opportunities.	
	



 
 

7 

2.4 Gantt chart 
The	previously	mentioned	Research	activities	can	be	plotted	into	a	Gantt	Chart	(see	table	
1).	This	gives	a	better	overview	of	the	time	we	have	to	spend	in	the	field	and	which	
activities	need	the	most	time	and	attention.	
	

Activity 
Start 
Date End Date 

Deadline 
Deliverable              

1 Meeting Community Centre 5/11/18 18/11/18               

 
meeting people/maintenance 
system/insight problems+opportunities     November December January 

2 Visiting CPUT 5/11/18 23/11/18   1 2 3 4 1 2 3 4 1 2 3 4 

 
prototype/technological feasibility 
research    1             

3 
Market Research Cape Town + 
making appointments farmers 12/11/18 23/11/18 23 November 2             

 
visiting market/supermarket/local 
distributors    3             

4 Travelling to other systems 23/11/18 23/12/18  4             

5 Report Feasibility aquaponics 17/12/18 23/12/19 7 January 5             

6 Implementing Feasibility 7/1/19 27/1/19  6             

7 Report aquaponics 7/1/19 27/1/19 27 January 7             

Table	1:	Gantt	chart	
 
2.5 Different costs and revenues 
As	you	can	see	from	the	Gantt	chart,	we	will	spend	quite	a	bit	of	time	on	the	research	part,	
investigating	the	feasibility	of	the	aquaponic	project.	Before	going	to	the	field,	we	wanted	to	
have	a	good	overview	of	the	different	costs	and	revenues	the	system	and	BECDC	might	be	
able	 to	 exploit	 regarding	 the	 non-economic	 profits.	 In	 a	 business	model,	 there	 are	 three	
types	of	costs	(Boons,	Montalvo,	Quist,	&	Wagner,	2013).	Next	to	the	economic	profits,	the	
project	can	also	generate	ecological	and	social	value.		
	
Ecological	revenues		
Reducing	water/energy	needs		
This	 system	 saves	 up	 to	 90%	 of	 water	 in	 comparison	 to	 growing	 vegetables	 in	 regular	
fertile	 soil	 (Hancock,	 2012).	 Especially	 with	 the	 extreme	 drought	 in	 South-Africa	 at	 this	
moment	(Zue,	2018),	this	is	a	huge	ecological	advantage	of	our	system.	Also,	as	we	learned	
from	Mr.	Hartzenberg,	the	BECDC	wants	the	system	to	work	on	sustainable	energy.	We	are	
going	 to	perform	a	 research	 in	 the	 field	on	what	 source	of	 energy	 (wind,	 sun,	 etc.)	 is	 the	
most	affordable	and	the	most	workable	in	our	area.	This	will	result	into	a	water-saving	and	
on	sustainable	energy	working	system.		
	
Awareness	
When	 we	 will	 sell	 our	 system	 to	 other	 community	 centres,	 and	 let	 them	 come	 by	 our	
community	centre	 to	watch	 the	system,	we	create	awareness	 to	 the	visitors	by	 informing	
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them	about	the	sustainable	futures	of	our	system.		
This	 awareness	 will	 be	 maximized	 by	 showing	 the	 clients	 what	 the	 current	 water	 and	
emission	situation	 is	right	now	in	Cape-Town/South-Africa	and	how	this	system	does	not	
contribute	to	the	deterioration	of	this.		
By	expanding	to	schools	we	even	reach	a	wider	public	 to	create	awareness	of	 the	climate	
change	and	using	non-renewable	sources.	When	our	system	is	used	to	teach	children	about	
energy-saving	and	water-savings,	it	will	create	awareness	to	the	children	about	the	current	
drought	and	climate	change	and	how	to	prevent	this	in	technological	manners.		
	
Ecological	costs	
Those	 are	 the	 costs	 which	 can	 be	 invested	 in	 different	 ways	 to	 reduce	 the	 burden	 of	
materials	depletion	and	environmental	pollution.	For	our	project	this	is	an	important	issue	
because	we	 are	working	with	 a	 system	which	 is	mainly	 busy	with	 sustainability	 such	 as	
water	savings.	There	are	almost	endless	ways	to	reduce	ecological	problems.	Often	this	 is	
accompanied	with	 a	 lot	 of	money.	We	 came	with	 several	 ecological	 problems	we	have	 to	
deal	and	work	with	and	try	to	reduce	them	if	possible.	
	
Water	Sources	
One	of	 the	main	 reasons	 they	 are	 applying	new	 systems	 for	 agriculture	over	 and	over	 in	
South	 Africa	 is	 because	 the	 water	 scarcity.	 The	 hydroponics	 take	 care	 of	 a	 lot	 of	 water	
savings	but	still	there	is	used	a	lot	of	water	to	keep	the	system	running.	Besides	the	project	
we	personally	have	to	take	the	water	problem	into	account.	For	example	short	showers	and	
drinking	water	from	the	tap	saving	CO2	emission	for	not	buying	the	plastic	bottles.	The	tap	
water	in	South	Africa	is	ranked	really	high	and	even	higher	than	our	own	country	Holland.	
	
CO2	emission	
We	think	that	after	expanding	the	community	center	should	buy	a	bigger	truck,	having	to	
drive	 more	 often	 to	 the	 Cape	 Town	 city	 center	 and	 other	 neighborhoods.	 Maybe	 in	 the	
future	 a	 hybrid	 car	 can	 be	 used	 or,	 for	 example,	 a	 collaboration	 with	 another	 group	 of	
students	 who	 are	 working	 	 this	 year	 on	 bicycles	 for	 farmers	 in	 Johannesburg.	 The	
manufacturing	of	 the	materials	needed	 for	 the	aquaponic	 system	could	also	 influence	 the	
CO2	emission	this	project	generates,	which	would	require	further	research.	
	
Fridge	
At	 the	 moment	 there	 is	 no	 refrigerator	 to	 keep	 the	 vegetables	 fresh,	 causing	 many	
vegetables	to	be	thrown	away.	Definitely	when	the	system	will	expand	and	more	vegetables	
will	be	grown	there	should	be	a	refrigerator	or	a	different	way	to	keep	the	vegetables	fresh.	
Firstly	we	thought	a	refrigerator	was	an	obvious	contributor	to	global	warming	because	of	
the	electricity	usage.	 It	 turns	out	 that	 the	 refrigerator	even	harms	 the	environment	more	
because	 of	 the	 foam	 which	 is	 insulated	 which	 is	 1000	 times	 worse	 compared	 to	 the	
electricity	(Wald,	2011)	.						
	
Electricity	source	aquaponic	system	
At	the	moment	the	aquaponic	system	is	running	from	an	electricity	source.	The	community	
center	is	already	busy	and	want	us	to	help	as	well	to	change	the	source	to	a	hybrid	wind	or	
solar	system	which	will	save	electricity	and	so	on.	
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Social	Revenues	
Creation	of	employment:	
By	 setting	 up	 a	 business	 like	 this,	 not	 only	 sustainable	 vegetables	 and	 fish	 become	more	
available	for	the	local	people	but	there	are	also	jobs	created.	The	enterprise	will	add	value	
to	the	employment	of	the	area	and	the	income	of	a	few	local	residents.	A	regular	income	can	
be	guaranteed	for	the	employees	as	long	as	the	business	is	viable.	We	are	not	expecting	that	
these	employees	are	educated,	so	we	also	offer	education	to	our	employees.	We	are	happy	
that	 we	 can	 give	 some	 people	 of	 Belmar	 a	 job,	 and	 we	 hope	 to	 expand	 this	 number	 of	
employees.	The	impact	is	dependent	on	the	success	of	the	creation	of	employment.		
	
Education:	
The	 main	 purpose	 of	 expanding	 the	 aquaponic	 system	 to	 schools	 is	 to	 improve	 the	
residents’	education	rate.	The	system	the	BECDC	offers,	needs	 to	be	very	 innovative.	This	
will	be	done	by	the	cooperation	between	the	BECDC	and	the	CPUT.	When	the	system	is	used	
to	educate,	 teachers	have	to	 learn	 from	their	 failure	of	successfully	growing	vegetables	 in	
the	early	stage	of	using	 the	system,	 to	 learn	 from	it	and	successfully	use	 it	after	potential	
failure.		
	
Social	Costs	
Jealousy	
The	 aquaponic	 system	 at	 the	 BECDC	 might	 cause	 for	 jealousy	 on	 two	 fronts:	 between	
consumers/non	 consumers	 and	 employees/non-employees.	 The	 first	 one	 occurs	 when	
people	 in	 the	 neighborhood	 of	 Belmar	 have	 the	 financial	 power	 to	 buy	 the	 sustainable	
vegetables	 and	 fish	 from	 the	 BECDC,	 and	 some	 not.	 These	 inhabitants	 could	 be	 jealous,	
because	they	can’t	afford	it	and	might	eventually	try	to	steal	the	food	from	the	BECDC.	We	
try	 to	 avoid	 this	 problem	 by	 handing	 out	 as	much	 vegetables	 as	 we	 possibly	 can	 to	 the	
people	who	can	least	afford	it.	However,	we	also	have	to	compensate	our	costs	and	we	will	
try	to	secure	the	system	as	good	as	possible.		
The	jealousy	between	employees/nonemployees	can	occur	when	some	people	do	get	a	job,	
while	 other	 ones	 don’t.	 They	 might	 feel	 disappointed	 and	 subordinated.	 With	 a	 clear	
selection	for	the	job	we	hope	to	counteract	this	phenomenon.	We	will	give	an	explanation	
why	the	people	are	selected	and	why	not.		
	
2.6 Researching Stakeholders 
Now	that	we	have	some	insight	into	the	aquaponic	system	and	its	potential	sources	profit,	
we	will	take	a	closer	look	into	the	people	involved	into	the	system,	creating	a	stakeholder	
analysis.	This	analysis	will	help	us	understand	the	involvement	of	different	parties	and	the	
possible	people	we	can	contact	while	we	are	in	Cape	Town. 
 
Institutions	
CPUT	
The	 Cape	 Peninsula	 University	 of	 Technology	 (CPUT)	 collaborates	 with	 the	 community	
center.	 To	 what	 extent	 the	 university	 is	 involved,	 is	 not	 clear	 to	 us	 yet.	 We	 know	 the	
university	financed	the	biggest	part	of		the	aquaponic	project.	Mr.	Ismail	from	CPUT	started	
the	 prototype	 at	 the	 university	 itself	 and	 the	 BECDC	 currently	 runs	 three	 systems.	 The	
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prototype	is	used	for	research	purposes	and	the	system	at	the	community	center	is	used	for	
own	production.	The	precise	involvement	has	yet	to	be	found	out.	
	
NGO	Community	Centre	Belhar	
The	NGO	BECDC	of	Belhar	owns	the	aquaponic	system	and	do	the	maintenance	themselves.	
The	system	provides	the	BECDC	with	vegetables.	Being	profitable	wasn't	their	priority	as	a	
NGO	but	now	they	came	at	a	point	they	want	it	to	at	least	break	even.	This	is	the	institution	
we	are	going	to	cooperate	with	and	you	can	say	this	 is	the	most	important	stakeholder	in	
this	project.	
	
Government	of	The	Western	Cape	
The	 Government	 of	 The	 Western	 Cape	 benefits	 from	 the	 water	 savings	 of	 the	 system	
because	 of	 the	 drought	 in	 Cape	 Town.	 They	 might	 also	 be	 prepared	 to	 fund	 systems	
reducing	water	usage.	
	
Government	of	South	Africa	
The	 government	 of	 South	 Africa	 has	 more	 benefits	 with	 the	 educational	 part	 as	 the	
sustainable	farming	and	our	community	center,	other	community	systems	and	schools	can	
benefit	from	the	governments	subsidies.	However,	because	of	the	small-scale	of	the	project,	
they	might	not	be	closely	involved.	
	
Other	community	centers	
The	 other	 community	 centres	 around	 Cape	 Town	 can	 also	 share	 the	 importance	 of	 a	
successful	 system.	 In	 first	 instance	 they	 don’t	 really	 have	 something	 to	 do	 with	 the	
aquaponics	system	at	Belhar.	But	if	the	system	can	provide	the	community	with	vegetables	
and	fish	while	saving	water	and	be	profitable,	they	could	be	interested	in	a	system	as	well.	
Maybe	the	BECDC	is	going	to	sell	the	systems	to	others	and	they	can	cooperate	selling	their	
goods	to	the	market.	This	can	at	the	end	also	turn	out	as	competition,	but	at	this	stage	this	is	
not	yet	the	case.		
	
Schools	
We	see	schools	 (primary	or	practical	oriented	high	schools)	as	an	opportunity	 to	sell	our	
system	to,	in	case	the	system	provides	educational	benefits.	The	system	is	a	combination	of	
agriculture	and	aquaculture	combined	into	a	technical	system.	The	system	teaches	children	
growing	vegetables	and	on	the	topic	of	sustainability.	We	see	this	as	a	potential	customer	
also,	because	schools	can	qualify	for	subsidies	for	this	kind	of	projects	which	makes	it	more	
interesting	 for	 them	 to	 purchase	 a	 system	 like	 this.	 	 To	 offer	 children	 this	 kind	 of	
opportunities	could	be	a	benefit	for	their	image	and	reputation.		
	
TU	Delft		
The	TU	Delft	 is	 the	 institution	which	made	 it	possible	 for	us	 to	be	part	of	 this	minor	and	
internship.	They	offer	a	big	variety	of	studies	and	minors.	They	hope	we	stay	safe	and	fulfill	
our	 project	 with	 success	 so	 they	 can	 offer	 this	 kind	 of	minors	 also	 in	 the	 next	 years.	 In	
general,	the	TU	Delft	is	too	large	to	oversee	us	and	has	a	low	interest	in	and	a	low	influence	
on	us.		
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Dutch	Embassy	
In	a	way	we	represent	the	Dutch	in	Cape	Town.	We	have	been	in	contact	with	the	embassy	
and	the	embassy	is	willing	to	help	for	this	kind	of	projects.	They	can	help	us	to	bring	us	in	
contact	with	interesting	contacts	and	they	even	asked	us	if	they	need	to	invest	or	a	subsidy	
in	case	this	is	possible.	At	the	moment	we	do	not	need	an	investment	in	our	project	because	
we	have	to	set	up	an	research	first	and	resulting	the	aquaponic	system	can	be	profitable.	In	
this	case	and	helping	us	with	the	right	contacts	they	can	influence	us	a	lot.	
	
Competitors	
Market	sellers	→	regular	vegetables/fish	
This	is	one	of	our	competitors	at	the	local	market	because	they	sell	the	same	products	as	we	
do.	The	only	difference	is	that	they	grow	their	vegetables	and	fish	in	different	ways	which	is	
probably	 less	 sustainable	 and	 might	 not	 be	 labeled	 as	 “organic”,	 therefore	 attracting	
another	kind	of	customers.	
	
Market	sellers	→	sustainable	vegetables/fish	
This	 is	another	competitor	at	the	 local	market.	They	sell	 the	same	products	as	us	and	sell	
them	 as	 sustainable	 as	 well.	We	 do	 not	 know	 how	 the	 competition	 will	 be	 between	 the	
market	sellers	between	sustainable	and	not.	Beside	this	we	are	not	sure	if	we	can	compete	
with	 the	 prices	 because	 the	 production	 of	 sustainable	 vegetables	 can	 be	more	 expensive	
compared	with	other	ways	of	not	sustainable	growing.							
	
Commercial	Aquaculture/Hydroponics/Aquaponic	farmers	
There	might	be	farmers	using	similar	systems	as	ours.	However,	as	we	found	in	the	survey	
from	 Mchunu	 (2018),	 these	 are	 not	 directly	 competing	 with	 us	 as	 there	 are	 just	 a	 few	
aquaponic	 farmers	 in	 The	Western	 Cape.	 These	 farmers	will	 be	 targeted	 for	 our	market	
research.	
	
Resources		
Own	salespersons	
These	are	stakeholders	when	the	system	at	the	community	center	expands	and	start	selling	
at	local	markets.	Better	salespersons	generating	a	greater	profit.		
	
Nina,	Stijn	and	Douwe	
We,	three	students	participating	in	this	project,	are	going	to	Cape	Town	and	have	a	very	big	
interest	 and	 big	 influence	 on	 the	 project.	We	 hope	 that	 by	 showing	 them	we	 have	 a	 big	
interest	we	can	influence	them	in	a	good,	stimulating	the	project.	
	
Otto	Kroesen	
Otto	 Kroesen	 is	 our	 supervisor	 from	 the	 TU	 Delft	 who	 has	 a	 big	 interest	 in	 our	 project	
because	he	 really	wants	us	 to	add	value	 to	 the	project	 and	 to	keep	 the	good	 relationship	
there	is	at	the	moment	between	Otto	Kroesen	and	the	contacts	in	Cape	Town.		
	
	
	



 
 

12 

Customers	
Market	customers	
When	growing	a	lot	of	vegetables	and	fish	there	is	possibility	to	sell	the	vegetables	and	fish	
at	 the	 local	 markets	 in	 Cape	 Town.	 Here,	 the	 customers	 are	 important	 because	 they	
determine	the	profitability.	They	decide	on	different	aspects	where	to	buy	their	vegetables	
and	 fish.	 Those	 aspects	 can	be	 the	price,	 sustainability,	 quality	 of	 the	 vegetables	 and	 fish	
and	the	way	of	selling	the	vegetables	and	fish	think	of	the	presentation.	
	
Community	(inhabitants	Belhar)	
A	good	community	center	 is	good	 for	 its	neighborhood	and	can	get	even	more	 important	
when	 the	 community	 center	 is	 doing	 better.	 Imagine	 the	 community	 center	 can	 provide	
Belhar	with	their	vegetables	and	fish	and	is	profitable	so	it	can	invest	in	Belhar.	When	the	
system	grows,	it	generates	more	employment,	there	are	chances	to	grow	the	reputation	of	
Belhar	and	finally	make	Belhar	to	a	better	developed	town.	
	
All	 the	potential	 stakeholders	are	subdivided	 into	different	categories.	They	are	classified	
on	basis	of	their	interest	and	influence	in	the	project	as	discussed	above.	They	are	classified	
in	 the	 following	 categories:	 a	 low	 interest	 and	 a	 low	 influence,	 a	 low	 interest	 and	 a	 high	
influence,	a	high	interest	and	a	low	influence	and	the	last	category	is	a	high	interest	and	a	
high	influence	(see	table	2).	
 
	
	 	 Interest	for	stakeholder	
	 	 Low	 Medium	 High	 Very	high	
Influence	 of	
stakeholder	

Very	high	 Market	Sellers	
CPUT	
Funders	
Dutch	Embassy	
Customers	

Community	Center	Belhar	
Salespersons	
Nina,	Stijn,	Douwe	
Installers	
	High	

Medium	 	
Commercial	AQ/HP/AQ	farmers	
TU	Delft	
	

Government	CT	
Government	SA	
Otto	Kroesen	
Locals	Belhar	Low	

Table	2:	Stakeholder	analysis	divided	in	a	table	
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2.7 Looking for funding opportunities 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

										
Figure	2:	Possibilities	for	financial	support	entrepreneurships	

	
Now	that	the	stakeholders	are	mapped,	we	wanted	to	design	a	financial	landscape	as	a	
preparation,	mainly	to	see	opportunities	of	getting	funding’s	and	investments	for	the	
project.	We	first	looked	at	all	the	players	(y-axis)	potentially	providing	financial	resources	
to	company’s	in	South	Africa	and	divided	the	x-axis	into	different	company	sizes:	micro,	
small	and	medium	(see	figure	2).		

● The	division	is	based	on	the	National	Small	Business	Act	(TBA	South	Africa,	2018).	
Here	they	distribute	the	companies	in	different	sizes	based	on	their	revenue.	

● The	players	at	the	y-axis	are	ranked	from	bank	(formal)	until	self-funded	(informal).	
We	placed	the	players	in	the	presented	order	based	on	the	amount	of	funding	and	
commercialization.	The	bubbles	are	not	on	scale	because	the	size	difference	of	the	
investments	are	so	big,	the	chart	won’t	be	clear	anymore.	That	is	why	the	maximum	
amount	player	will	invest	is	written	next	to	the	bubbles.	

○ The	angel	investors	have	been	displayed	with	a	funnel	instead	of	a	bubble	
because	it’s	hard	to	say	what	an	angel	investor	would	and	can	invest	in	
general	terms.	This	depends	on	their	own	equity	and	the	confidence	they	
have	in	the	concerned	company.	For	the	micro	startups	we	found	that	most	
angel	investors	won’t	invest	more	than	R5M.	The	funnel	shows	that	the	fund	
can	be	infinite.	

○ Innovation	challenges	are	several	platforms	to	ignite	creative	thinking.	
Sometimes	different	contests	are	being	held	in	which	prices	such	as	an	
investment,	support	and	marketing	can	be	won.	Often	these	challenges	are	
held	locally	which	lowers	the	threshold	and	the	startups	in	those	challenges	
have	nothing	to	lose.	

○ The	red	bubbles	show	the	percentages	of	startups	getting	funded	by	the	
different	players.	It	stands	out	that	87%	is	self-funded	in	startups.	Another	
8%	is	funded	by	family	and	friends	which	leaves	only	5%	which	is	funded	by	
more	formal	sources.		



 
 

14 

This	can	be	explained	with	the	data	from	the	Seed	entrepreneurial	survey,	the	
Real	State	of	Entrepreneurship	in	South	Africa	2017:		

The	majority	of	entrepreneurs	can	start	their	own	business	with	
relatively	little	money,	which	they	can	fund	by	themselves.		
Many	entrepreneurs	are	not	schooled	and	don’t	even	know	or	don’t	
know	how	they	can	get	funds.		

We	assume	that	the	mistrust	between	entrepreneurs	and	the	funders	is	big.	The	
implications	of	self-funding	are	that	the	business	growth	is	limited	to	the	owner’s	pocket.	
Moreover,	the	survey	showed	that	entrepreneurs	find	the	process	takes	too	long,	too	
difficult	or	they	do	not	even	know	where	to	start.	This	explains	why	so	little	entrepreneurs	
use	the	governmental	formal	funds.	
	
2.8 Potential challenges and risks 
When	we	are	 in	 the	 field,	 some	 things	 can	go	another	way	 than	predicted.	Therefore,	we	
listed	some	challenges	and	their	responded	risks	(see	table	3)	and	a	way	how	(→)	we	can	
anticipate	on	that.	This	makes	it	easier	to	react	to	different	challenges	and	be	a	bit	prepared	
for	different	risks.		
	 	 	 	 	
Challenges Risks 

Becoming	profitable	
A	 challenge	 for	 our	 system	 is	 to	 find	 out	
whether	 the	 system	 at	 the	 BECDC	 is	
profitable	 or	 not.	 This	 requires	 a	 broad	
research	with	quality.		

Aquaponics	is	not	profitable	
A	 risk	 is	 that	 the	 aquaponic	 system	won’t	
be	 (economically)	 profitable,	 and	 we	 have	
to	 tell	 the	BECDC	 their	 system,	which	 they	
have	 been	 working	 on	 for	 several	 years,	
isn’t	profitable	in	a	way.		
→	When	this	is	the	case,	we	want	to	reduce	
the	 risk	 of	 the	 BECDC	 not	 believing	 us	 or	
get	 angry	 at	 us.	We	 will	 do	 this	 by	 giving	
the	BECDC	also	some	alternatives	they	can	
focus	on	which	will	be	profitable.	

A	lot	of	traveling,	long	distances	by	car	
To	 do	 our	 profitability	 and	 feasibility	
research	 we	 have	 to	 travel	 a	 lot	 by	 car,	
which	 are	 often	 long	 distances	 on	 roads	
which	 might	 not	 be	 that	 developed	 and	
safe.	

Not	being	on	time	
The	 risk	 is	 that	 we	 won’t	 be	 on	 time	 for	
some	appointments	with	different	 systems	
throughout	 South-Africa	 or	 get	 into	 an	
accident.	
→	 Therefore	 we	 will	 make	 an	 extended	
planning	 with	 taking	 extra	 time	 into	
account	 to	 reduce	 the	 risk	we	won’t	be	on	
time.	 Also,	we	will	 only	 travel	 by	 daylight,	
at	routes	we	researched.	
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Contacting	farmers	
We	have	 to	 contact	 a	 lot	 of	 farmers	 to	 get	
enough	 responses	 for	 our	 research,	 some	
can	 respond	 fast	 and	 some	won’t	 respond	
at	 all,	 which	 is	 a	 challenge	 for	 us	 to	 work	
with.		

Not	enough	respondents	
It	 can	 occur	 that,	 after	 a	 lot	 of	 trying,	 we	
won’t	 have	 enough	 respondents	 for	 our	
research	 and	 the	 research	 wouldn’t	 be	 as	
elaborate	as	we	wished.	
→	We	want	to	contact	everybody	as	early	as	
possible,	 so	 we	 already	 started	 contact	
them	in	the	Netherlands	and	the	first	weeks	
in	 Cape	 Town	we	 already	want	 to	 contact	
farmers	as	well.		

Awareness	sustainability	
People	 have	 to	 see	 the	 sustainability	
benefits	of	 the	system,	and	 the	quality	and	
fresh	food	which	the	system	generates.		

Cheaper	non-sustainable	food	
A	 risk	 is	 people	 will	 not	 see	 the	
sustainability	 of	 the	 system	 as	 that	
important,	so	they	don’t	want	to	spend	a	bit	
more	on	the	food	because	of	the	sustainable	
and	organic	origin.	
→	 We	 want	 to	 give	 elaborated	 speeches	
containing	 sustainable	 aspects,	 including	
the	usage	of	water,	which	is	very	important	
in	Cape	Town.		

Keep	system	running	
When	we	will	 leave,	 a	desired	 follow-up	 is	
that	 the	BECDC	will	 have	 to	 keep	working	
on	 the	 aquaponics	 and	 will	 alter	 it	 if	
necessary	to	make	it	more	profitable.	

Neglect	system	after	research	
A	 risk	 is	 that	 the	 community	 centre	won’t	
be	working	as	dedicated	as	needed	to	keep	
the	 system	 running	 and	 keep	 it	 profitable	
and	 therefore	 neglect	 the	 system	 after	 we	
leave.	
→	We	want	to	make	the	BECDC	enthusiastic	
and	 motivated	 to	 keep	 working	 on	 the	
system	by	giving	them	a	business	plan	and	
a	outcome	of	how	much	profit	 this	 system	
can	make	and	how	much	employment	 this	
can	bring.		

Table	3:	Potential	challenges	and	risks	
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3. Fieldwork description	
3.1 Our first week 
Our	first	week	consisted	out	of	getting	to	know	everyone	who	is	involved	into	the	project.	
We	started	with	meeting	Mr.	Ismail	at	Cape	Peninsula	University	of	Technology	(CPUT).	
Here	we	got	to	see	the	prototype	of	the	aquaponic	system	for	the	first	time.	This	gave	us	
some	insight	about	the	mechanisms	of	the	system	and	the	development	of	the	system.	Mr.	
Ismail	told	us	that	they	were	currently	researching	alternative	ways	to	heat	the	water	in	the	
fish	tank,	using	solar	power	as	an	natural	energy	source.	He	also	told	us	how	the	project	
started	and	why	he	installed	a	aquaponic	system	at	the	Belhar	Early	Childhood	
Development	Centre	as	well.		

3.2 Marketing research (interview Henri & supermarket prices) 
To	 see	 whether	 the	 aquaponic	 system	 could	 be	 economically	 feasible,	 we	 performed	 a	
broad	market	research	and	a	qualitative	research	by	interviewing	Henri	Pereira,	who	owns	
a	 big	 commercial	 aquaponic	 company.	 The	 results	 of	 the	 broad	market	 research	 can	 be	
found	 in	 Annex	 3.	 The	 aim	 of	 this	 research	 was	 to	 find	 out	 what	 the	 margin	 of	 sale	 on	
vegetables	in	supermarkets	is	and	whether	ecologically	produced	products	are	high	valued	
in	Cape	Town.	As	a	hypothesis,	because	there	are	a	lot	of	tourists	and	wealth	in	Cape	Town,	
we	expected	 the	ecological	 vegetable	prices	 to	be	quite	high.	The	prices,	 as	 shown	 in	 the	
table,	do	not	tell	us	what	price	the	supermarkets	paid	their	retailers.	While	it	is	hard	to	find	
the	 markup	 prices	 of	 the	 supermarkets	 in	 South	 Africa,	 Claypool	 (2016)	 suggests	 that	
supermarkets	usually	have	a	markup	of	50	percent,	meaning	that	their	purchase	costs	are	
half	 of	 the	 sales	 price.	 	 Many	 supermarkets	 sell	 ecologically	 produced	 vegetables,	 which	
have	an	even	higher	sales	price.	This	would	also	apply	to	our	products.	Furthermore,	all	the	
vegetables,	 fruit	 and	 herbs	 are	 displayed	 nicely,	 often	 being	 watered,	 	 and	 presented	 as	
jewelry.	This	 research	 shows	us	 two	main	 things.	 First,	 there	 is	 a	market	 for	 ecologically	
produced	vegetables.	Supermarkets	value	their	vegetables	(they	are	presented	nicely)	and	
pay	extra	attention	to	ecologically	produced	food.	Secondly,	herbs	(basil,	mint,	 thyme	and	
parsley)	have	a	greater	selling	margin	in	comparison	to	vegetables.	This	means	that	for	the	
aquaponic	system	to	be	the	most	profitable,	it	should	also	focus	on	these	herbs.	
	
Next	 to	 this	 broad	 research,	 we	 also	 interviewed	 Henri	 Pereira,	 owner	 of	 a	 commercial	
aquaponic	 company,	 to	 get	 some	more	 in	 depth	 information	 about	 the	 industry.	 The	 full	
interview	can	be	found	in	Annex	4.	The	interview	consisted	out	of	three	parts:	tips	and	best	
practices	of	aquaponics,	the	economic	profitability	of	aquaponics	and	the	potential	supply	
of	products	via	his	company	to	the	BECDC.	
	
Tips	and	best	practices	

- Aquaponics	provides	two	main	struggles:	heating	the	water	for	the	fish	and	the	price	
of	fish	food.	

- While	different	designs	 fit	different	vegetables,	 the	 “ebb	and	 flow	method”	 is	most	
suitable	for	all	plants.	

- One	 issue	 Mr.	 Pereira	 faced	 when	 wanting	 to	 expand	 the	 system	 to	 schools	 and	
community	centres,	was	 the	 lack	of	expertise.	There	has	 to	be	someone	present	 to	
oversee	the	project.	
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Economic	profitability	

- As	Mr.	Pereira	 learned,	 it	 is	more	profitable	 to	use	hydroponics	(growing	plants	 in	
water	and	adding	nutrients)	than	combining	this	with	the	aquaculture	(keeping	fish	
to	provide	the	nutrients).		

- The	label	“organic”	is	wrong,	as	this	only	applies	to	soil	farming.	It	is	only	used	as	a	
marketing	statement.	

- Customers	 are	 often	 not	 consistent:	 “ordering”	 vegetables	 takes	 time	 between	
planting	 the	 seedlings	 and	 the	 harvest.	 Because	 of	 the	 scale,	 you	 do	 not	 have	 the	
same	continues	supply	as	the	big	retailers.	

	
The	conclusion	of	this	interview	is	that	we	have	to	think	of	the	profitability	of	the	system.	
While	Mr.	Pereira	would	suggest	switching	to	hydroponics,	this	only	benefits	the	economic	
profitability.	Because	of	his	commercial	background,	he	does	not	care	about	the	educational	
and	social	benefits	the	aquaponic	system	might	have.	This	requires	further	research	(see	
business	plan).	All	of	the	other	points	will	also	be	addressed	in	further	research	(see	the	
same	business	plan).	
 
3.3 First research change 
As	said	 in	our	research	plan	(see	2.3),	our	 initial	goal	 for	 this	project	was	to	research	the	
profitability	 of	 both	 hydroponics	 (growing	 plants	without	 the	 use	 of	 regular	 soil,	 adding	
nutrients	 to	 the	water)	 and	 aquaponics	 (growing	 of	 fish)	 and	 to	 see	whether	 combining	
these	two	methods	into	one	system	(an	aquaponic	system)	would	be	beneficial.	Because	we	
learnt	that	this	is	not	the	case	in	the	Netherlands,	we	first	wanted	to	research	the	economic	
feasibility	for	South	Africa,	hereafter	we	could	improve	the	system	at	the	BECDC	and	sell	the	
concept	to	other	Community	Centres	and	schools.	
	
Before	we	arrived	at	the	centre	in	Belhar	itself,	we	had	no	idea	that	the	children	play	such	a	
big	role	 in	 the	system.	Mr.	Hartzenberg	(head	of	 the	BECDC)	uses	the	system	to	 learn	the	
children	about	farming,	keeping	fish	and	even	entrepreneurial	skills.	We	learned	from	the	
interview	with	Henri	Pereira	that	the	system	would	never	really	be	optimally	profitable,	as	
the	fish	costs	and	heating	the	water	would	always	be	higher	than	the	costs	of	a	hydroponics	
system.	However,	this	would	not	create	the	same	social	and	educational	value	for	the	Belhar	
Centre.		
	
We	decided	 to	change	 the	 feasibility	study	of	aquaponics	 in	South	Africa	 into	a	 feasibility	
study	of	aquaponics	for	the	BECDC,	at	which	also	the	educational	and	social	values	would	be	
taken	 into	 account.	 The	 economic	 prerequisite	 was	 that	 the	 system	 had	 to	 be	 self-
sustainable	because	the	BECDC	could	not	invest	more	of	their	own	money	into	the	system.	
If	the	study	proves	that	this	system	works,	we	could	still	expand	the	concept	of	aquaponics	
to	other	Community	Centres	and	schools	as	well.	Our	new	goal:	provide	 the	Belhar	Early	
Childhood	 Development	 Centre	with	 a	 feasibility	 study	 of	 aquaponics,	 including	 possible	
ways	of	expansion	and	professionalization.		
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3.4 New approach for the new research 
After	we	established	our	new	research	goal,	we	soon	found	out	that	for	the	system	to	be	
self-sustainable,	expansion	was	needed.	We	had	to	find	new	funds	for	this	expansion,	as	the	
BECDC	is	not	able	to	invest	their	own	money	into	the	system.	Applying	for	funds	also	
required	a	way	of	professionalization,	as	the	entrepreneurial	knowledge	of	the	BECDC	lacks.		
Our	objectives	included:	

- Setting-up	a	business	(website,	social	media,	business	analysis,	etc.)	
- Finding	new	funds	for	the	aquaponic	project	
- Expanding	the	system	with	the	obtained	funds	
- Writing	a	feasibility	study/business	analysis	for	the	Belhar	Centre	

Excluding	 the	holidays	 (and	 closing	 of	 the	Belhar	Centre	 and	 the	University),	we	had	1,5	
months	 left	 to	 finish	 the	 research	 objectives.	 Before	 the	 end	 of	 December,	we	wanted	 to	
finish	finding	new	funds	(at	least	enough	to	expand	the	system)	and	setting-up	the	business.	
After	the	expansion,	we	could	write	the	feasibility	study	and	continue	searching	for	 funds	
for	further	expansion.		
	
3.5 Technical research 	
As	we	found	from	the	interview	with	Mr.	Pereira	(see	Annex	4),	heating	the	water	is	one	of	
the	biggest	 struggles	of	aquaponic	 systems.	Heating	 the	water	 is	necessary	 for	 the	 fish	 to	
produce	their	excrement	and	is	currently	being	done	by	using	boilers.	This	requires	a	lot	of	
energy,	which	 is	one	of	 the	biggest	costs	 for	aquaponic	systems.	Therefore,	 together	with	
Mr.	Ismail	from	Cape	Peninsula	University	of	Technology	(CPUT),	we	conducted	a	research	
using	solar	energy	to	heat	the	water	(see		
Annex	5).		
The	 research	 question	was	 as	 follow:	 is	 it	 possible	 to	 keep	 the	water	 temperature	 at	 29	
degrees	 Celsius	 by	 controlling	 the	 flow	 rate	 of	 the	 water	 through	 the	 solar	 panel.	 	 We	
measured	the	water	temperature	by	using	a	thermocouple	and	used	a	flow	meter	to	see	the	
water	 flow.	 Every	 15	minutes,	we	would	measure	 the	water	 temperature	 and	 adjust	 the	
flow	rate	to	let	the	outflow	of	water	reach	29	degrees.		
	
Another	 issue	 we	 found	 was	 the	 transport	 of	 fish.	 The	 fish	 are	 transported	 regularly,	
especially	when	 future	 expansion	 is	 realized.	New	 fish	will	 have	 to	 be	 transferred	 to	 the	
BECDC	 and	 fingerlings	 are	 regularly	 transferred	 between	 the	 system	 at	 the	 BECDC	 and	
CPUT	.	However,	we	felt	that	there	was	a	lack	of	knowledge	regarding	the	wellbeing	of	the	
fish,	especially	during	the	transport	phase.	Therefore,	we	conducted	a	literature	study	(see	
Annex	6)	to	see	how	we	can	transport	the	fish	with	as	little	stress	as	possible.	We	found	that	
there	are	several	factors	influencing	the	wellbeing	of	the	fish	during	transport:	the	quality	
of	the	fish,	level	of	oxygen,	water	quality,	fish/water	ratio	and	the	method	of	transport.	We	
concluded	that	transport	can	be	done	using	a	closed	bucket	and	that	it	is	important	to	keep	
the	 conditions	 of	 the	 “transport	 water”	 equal	 to	 the	 water	 condition	 at	 the	 destination.	
Especially	the	unloading	of	the	fish	at	the	destination	causes	a	lot	of	stress	and	this	phase	
requires	extra	care.	This	research	gave	us	some	extra	insight	into	the	wellbeing	of	the	fish.		
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3.6 Business plan (for Belhar centre) 
We	wrote	 a	 business	 plan	 of	 the	 potential	 and	 viability	 of	 the	 aquaponic	 project	 for	 the	
BECDC.	This	elaborate	report	will	be	given	on	page	20	until	page	46.	This	report	is	a	self-
contained	report,	meant	to	be	given	to	the	people	of	the	BECDC	to	guarantee	the	continuity	
of	the	project	and	as	a	guide	for	the	business-side	of	the	aquaponic	system.		
	
Because	this	report	stands	alone,	it	can	contain	information	which	is	already	been	stated	or	
will	be	stated.	The	annex	of	the	report	can	be	found	at	the	end	of	this	report,	as	is	referred	
to	in	the	text.		

	
 
 

 

 

 

------------ Beginning aquaponics business plan ------------  
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Executive Summary  
Due	to	the	recent	drought	in	Cape	Town,	there	is	a	need	for	alternative	agricultural	farming	methods	
compared	to	regular	soil	farming.	Aquaponics	is	a	system	in	which	water	is	circulated	between	a	fish	
tank	and	a	growing	box	with	plants.	The	waste	of	the	fish	provides	building	blocks	of	the	nutrients	
required	for	the	plants	to	grow.	Water	can	be	recycled,	due	to	the	continuous	circulation	of	the	system.	
The	symbiotic	relationship	between	the	fish	and	the	plants	creates	an	ecosystem	in	which	only	the	
feeding	of	the	fish	requires	human	intervention. 
Since	 2011,	 an	 Aquaponic	 system	 is	 installed	 at	 the	 Belhar	 Early	 Childhood	 Development	 Centre	
(BECDC).	This	Centre	takes	care	of	approximately	one	hundred	children	from	around	the	neighborhood	
and	currently	runs	four	Aquaponic	set-ups.	One	set-up	consists	out	of	a	fish	tank	and	three	grow	beds,	
providing	3m2	of	growing	area.	To	make	the	system	viable	for	the	BECDC,	intervention	is	needed.	This	
intervention	is	stimulated	by	the	different	contacts	of	the	BECDC.		
	
The	aquaponics	system	relies	on	the	help	of	the	contacts	from	the	universities	(CPUT	and	TU	Delft),	the	
installers	of	the	system,	the	staff	of	the	BECDC	and	the	funders.	These	key	partners	provide	knowledge,	
expertise	and	(financial)	resources	which	 is	needed	to	expand	the	system.	To	see	how	these	resources	
are	being	used,	we	looked	at	the	business	side	of	the	aquaponics.		
	
From	 a	 business	 perspective,	 the	 customers	 of	 the	 aquaponics	 system	 are	 assessed.	 Three	 different	
customers	were	found:	retailers	of	fish	and	vegetables,	the	children	of	the	BECDC	and	the	community	of	
Belhar.	While	 the	retailer	values	the	ecological	part	of	 the	system,	 the	children	and	community	benefit	
from	 the	 social	 and	 educational	 aspects.	 Aquaponics	 provides	 a	 new	 learning	 environment	 for	 the	
children,	in	a	country	science	and	technology	often	lacks.	For	the	community	of	Belhar,	expansion	of	the	
Centre	with	the	generated	profit	and	the	 improved	 image	of	 the	township	creates	a	 lot	of	value.	These	
financial	values	lead	to	the	viability	of	the	system.	
	
From	a	financial	perspective,	the	Aquaponic	System	becomes	feasible	if	the	BEDC	expands	from	four	to	
five	 set-ups,	 providing	 a	 total	 of	 15	m2	of	 growing	 area.	 This	 is	 based	 on	 the	monthly	 revenue	 of	 the	
vegetable	sales	minus	the	monthly	running	costs	of	the	system.	If	the	Aquaponic	System	is	expanded,	the	
BECDC	will	generate	a	higher	monthly	profit.	The	set-ups	will	have	to	be	installed	inside	a	tunnel	which	
can	be	locked.	Given	that	the	tunnel	provides	a	capacity	for	a	maximum	of	10	set-ups	(30	m2),	this	is	the	
optimum	for	the	BECDC.	In	this	optimum	scenario,	the	BECDC	will	generate	a	profit	of	almost	6.200	ZAR	
(372	EUR)	per	month.	With	 installation	costs	of	17.500	ZAR	(1050	EUR),	 it	will	take	approximately	40	
months	to	expand	from	the	current	four	set-ups	to	10	set-ups.	This	expansion	will	be	done	by	Clarence,	
as	 he	 is	 well	 known	 with	 the	 system	 and	 can	 use	 the	 FAO	 handbook	 “Small-scale	 aquaponic	 food	
production”	from	the	UN		(2014)	for	more	guidance.		
	
Because	 this	 expansion	 will	 take	 40	 months,	 it	 is	 important	 to	 establish	 continuity	 for	 the	 project.	
Therefore,	 there	 is	 a	 process	 to	 officialize	 the	 project	 (“Beleaf	 Aquaponics”)	 into	 a	 Dutch-based	 NGO,	
overseeing	 the	 project	 with	 all	 the	 past	 and	 current	 project	 members.	 There	 are	 also	 some	
recommendations,	 ensuring	 the	 continuity.	 These	 include	 a	 regular	 check	 from	 the	 students	 of	 Cape	
Peninsula	University	of	Technology,	hiring	someone	to	oversee	the	maintenance	of	the	system,	upgrade	
the	security,	officially	contracting	Pure	Good	Food	and	other	customers	and	revising	the	product	line.		
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Introduction 
In	2011,	Fareed	Ismail	from	the	Cape	Peninsula	University	of	Technology	(CPUT)	started	a	
project	 called	 the	 Modular	 Solar	 Powered	 Aquaponic	 System	 (MSPAS).	 An	 aquaponic	
system	is	a	method	to	grow	food,	 in	which	aquaculture	(the	growth	of	aquatic	animals)	 is	
combined	 in	 a	 symbiotic	way	with	 hydroponics	 (the	 cultivation	 of	 plants	 in	water).	 Fish	
provide	the	necessary	nutrients	for	plant	growth	and	the	plant	roots	filter	the	water	for	the	
fish.	 Therefore,	 aquaponic	 creates	 its	 own	 ecosystem,	 without	 the	 need	 of	 adding	 non-
ecological	plant	nutrients.	As	you	can	see	in	the	image	below	(Somerville	et	al.,	2014),	water	
with	the	nutrients	from	the	fish	is	pumped	into	a	grow	bed.	Plants	filter	the	water,	which	is	
being	pumped	into	the	sump	tank	and	back	into	the	fish	tank.		
One	of	the	major	benefits	of	the	system	is	that	it	saves	up	to	90%	of	water	in	comparison	to	
growing	vegetables	in	regular	fertile	soil	(Hancock,	2012).	This	is	important	for	the	city	of	
Cape	 Town,	 as	 the	 recent	 drought	 caused	 the	 city	 to	 find	 new	methods	 of	water	 saving,	
which	 also	 translates	 to	 problems	 for	 the	 agricultural	 sector	 ("Ways	 to	 save	 your	 farm	
during	a	drought",	n.d.).	The	MSPAS	adds	flexibility	to	the	aquaponic	system,	as	it	is	small-
scale	 and	 can	 be	 easily	 connected.	 Also,	 the	 system	 can	 be	 powered	 using	 solar	 energy,	
making	it	a	sustainable	system.		

	
Figure	3:	Set-up	derived	from	FAO	handbook	(The	food	and	agriculture	organization	of	the	United	Nations	(2014))	
	
Mr.	Ismail	currently	supervises	two	MSPAS:	a	prototype	at	the	university	and	one	system	at	
the	Belhar	Early	Childhood	Development	Centre	(BECDC).	This	Childhood	Centre	provides	
shelter	 to	120	 toddlers	 from	 the	 township	of	Belhar.	Because	of	 the	poor	 and	dangerous	
environment	 of	 Belhar,	 the	 BECDC	 is	 a	 very	 important	 element	 in	 the	 future	 of	 the	
township.	 Providing	 children	 with	 care,	 food	 and	 education	 gives	 them	 the	 chance	 to	 a	
better	life.	BECDC	is	run	by	Christiaan	Hartzenberg	and	his	wife	Maria,	who	are	putting	all	
their	time,	energy	and	money	into	the	Childhood	Centre.	The	MSPAS	could	be	the	solution	
to	 providing	 them	 some	 financial	 space,	 enabling	 them	 to	 expand	 the	 BECDC	 and	 taking	
even	 better	 and	 more	 intensive	 care	 for	 the	 children.	 The	 prototype	 is	 used	 for	
experimenting	 further	 improvements,	 including	 an	 optimized	water	 heating	 process	 and	
the	use	of	solar	panels.	The	system	at	the	BECDC	is	used	to	see	whether	the		system	can	be	
maintained	 and	 ultimately	 generate	 some	 additional	 income.	
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Problem Statement  
Installing	the	MSPAS	is	quite	expensive,	compared	to	regular	soil	farming.	Once	the	system	
has	been	installed,	there	are	two	main	struggles:	keeping	the	water	at	the	right	temperature	
for	the	fish	and	the	high	costs	of	fish	food	(James,	2014).	The	economic	profit	of	the	system	
depends	on	the	set-up	costs	and	the	monthly	costs	compared	to	 the	 income	of	selling	the	
vegetables	 and	 fish.	 Therefore,	 a	 large	 growing	 area	 is	 needed	 to	 make	 the	 system	 a	
potentially	viable	source	of	income.		At	the	moment	the	aquaponics	system	consists	of	four	
grow	beds	(planter	boxes),	three	fish	tanks	and	a	sump	tank.	This	provides	the	BECDC	with	
approximately	10	square	meters	of	growing	area.	Mr.	Hartzenberg	stated	the	system	is	not	
generating	profit,	as	the	running	costs	are	greater	than	the	income	of	the	fish	and	vegetable	
selling.		
	
In	this	document,	the	viability	of	the	aquaponic	system	at	the	BECDC	will	be	assessed	and	
the	continuation	of	the	project	will	be	discussed.	The	benefits	of	the	system	will	be	weighed	
against	the	main	challenges,	in	which	the	economic	feasibility	plays	a	big	role	as	it	has	to	be	
a	 self-sustaining	 system	 for	 the	BECDC	 to	 be	 viable.	However,	 the	 educational	 and	 social	
benefits	of	the	system	will	also	be	taken	into	account.	The	next	chapters	will	cover	a	closer	
look	into	the	BECDC,	the	potential	market	and	a	timeline	for	expansion.		
	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



 
 

24 

Business Analysis 
As	explained	in	the	problem	statement,	expansion	of	the	system	is	needed	to	generate	profit.	
To	 find	 out	 if	 the	 expansion	 how	 this	 expansion	 would	 look	 like	 and	 whether	 different	
options	would	make	this	expansion	feasible,	we	take	the	current	situation	of	the	BECDC	as	a	
baseline	for	the	expansion.		
To	 structure	 the	 business	 analysis,	 we	 will	 use	 a	 Business	 Model	 Canvas	 (Alexander	
Osterwalder,	 adapted	 by	 Esther	 Blom	&	Boukje	 Vastbinder).	 This	 Business	Model	 Canvas	
(BMC)	can	be	found	in	Annex	7.	
The	different	segments	of	the	BMC	can	be	clustered	into	three	subjects:		

1. The	value	of	the	Aquaponics	
2. The	production	of	the	Aquaponics		
3. The	Costs	of	the	system.		

These	three	subject	will	be	discussed	in	the	following	paragraphs.		
	

a. Value of the system  
The	value	of	the	aquaponics	system	contains	the	customer	segments	&	relationships,	value	
propositions	and	the	different	channels,	as	shown	in	the	BMC	(green).		
	
Customer	Segments	
There	are	three	target	groups:	retailers	(the	client),	the	children	and	the	community	of	
Belhar.	Currently,	the	only	retailer	for	the	produced	vegetables	and	fish	is	the	catering	
company	Pure	Good	Food.	In	2017,	the	BECDC	found	a	fixed	client	which	is	interested	to	buy	
all	products	produced	by	the	aquaponics	system	at	the	BECDC.	This	fixed	client	is	Shannon	
Smuts,	from	the	PERA	award-winning	business	‘Pure	Good	Food’,	which	provides	healthy	
and	organic	food	to	corporates.	Pure	Good	Food	helps	local	communities	to	grow	different	
vegetables	organically,	by	buying	all	the	harvest	and	so	supporting	the	BECDC	financially.	
	

		
Figure	4:	Pure	Good	Food	with	the	BECDC	2017	(source:	puregood.co.za)	
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This	fixed	client	is	very	open-minded	and	even	wants	to	buy	harvest	which	has	a	bit	failed,	
because	she	will	always	be	able	to	find	a	purpose	for	it	(think	of	“smoothies	of	the	month”,	
making	spreads,	etc.).	As	Ms.	Smuts	said:	“We	are	in	need	of	so	much	organically	produced	
food,	you	will	never	meet	our	demand”.	Pure	Good	Food	mainly	focuses	on	catering	meals	
for	corporates,	but	recently	also	opened	a	store	at	Waterfront	(Cape	Town)	in	which	they	
sell	 their	 organic	 and	 healthy	 food	 publically.	 Because	 of	 this	 new	 store,	 Pure	 Good	 also	
needs	more	supplies	and	are	therefore	happy	to	eventually	see	the	aquaponics	system	grow	
at	the	BECDC.	As	Pure	Good	Food	showed,	there	is	a	market	for	organically	produced	food.	
For	the	continuation	of	the	project,	it	is	vital	to	contract	Pure	Good	Food	for	a	duration	of	at	
least	one	year	(see	Annex	8)	and	to	search	for	more	customers	with	a	shared	value:	selling	
ecologically	produced	vegetables	and	fish	and	supporting	the	townships	of	Cape	Town.	The	
latter	 is	 also	 important,	 because	 this	 emotional	 aspect	may	 lead	 to	 a	 personal	 long-term	
relationship	between	the	BECDC	and	the	retailer.	This	bond	will	ensure	the	continuation	of	
the	project.	Expanding	this	customer	segment	has	to	be	the	main	focus	of	the	project.	
	
Next	to	the	retailers,	the	system	provides	a	social	benefit	to	the	children	and	the	community	
of	 Belhar.	 Besides	 creating	 employment	 and	 social	 cohesion,	 the	 system	 provides	 an	
educational	 aspect:	 children	 can	 learn	 to	 ecologically	 harvest	 plants	 and	 keeping	 fish.	 In	
South	Africa,	 there	 is	a	need	for	the	effective	use	of	 land,	especially	 for	ecological	 farmers	
(Forbes	Africa,	2018b).	The	knowledge	obtained	through	the	involvement	in	the	system	will	
give	 these	 children	 a	 head	 start.	 As	 the	 handbook	 from	 the	 food	 and	 agriculture	
organization	describes:	 “Aquaponics	 is	being	used	as	a	vehicle	 to	bridge	 the	gap	between	
the	 general	 population	 and	 sustainable	 agricultural	 techniques,	 including	 congruent	
sustainable	 activities	 such	 as	 rainwater	 harvesting,	 nutrient	 recycling	 and	 organic	 food	
production,	 which	 can	 be	 integrated	 within	 the	 lesson	 plans.	 Moreover,	 this	 integrated	
nature	of	aquaponics	provides	hands-on	learning	experience	of	wide-ranging	topics	such	as	
anatomy	 and	 physiology,	 biology	 and	 botany,	 physics	 and	 chemistry,	 as	 well	 as	 ethics,	
cooking,	and	general	sustainability	studies.”	(Somerville	et	al.,	2014).	The	social	cohesion	is	
stimulated	by	the	harvesting	and	taking	care	of	plants	and	fish	together.	As	the	harvesting	
of	the	system	is	carried	out	by	both	children	and	teachers,	this	is	an	important	element	of	
the	system.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	5:	children	of	the	BECDC	
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The	last	customer	segment	is	the	community	of	Belhar.	Based	in	a	township,	the	BECDC	can	
provide	a	better	image	for	the	township.	Here,	the	consequences	of	the	Apartheid	are	still	
visible	 (Findley	&	Ogbu,	2011)	and	providing	a	better	 image	 for	Belhar	 is	 therefore	more	
than	welcome.		
	
Competitors	
The	BECDC	 is	not	 the	only	company	with	an	aquaponics	system.	The	owner	of	Pure	Good	
Foods	already	told	us	that	she	buys	her	vegetables	from	multiple	farms.	This	is	no	problem,	
as	she	told	us	that	“we	will	never	meet	her	demand”.	Furthermore,	she	explained	that	it	is	
very	hard	to	produce	ecological	vegetables,	as	many	plants	need	protection	from	parasites	
living	in	the	soil.	Therefore,	ecological	vegetables	are	scarce	and	therefore	very	expensive.		
To	find	out	if	this	is	true,	we	researched	the	prices	of	regular	vegetables	sold	in	the	different	
supermarkets	 around	Cape	Town	 (see	Annex	3).	When	calculating	 the	estimated	profit	 of	
the	system	(see	profit,	page	33),	we	concluded	that	the	researched	margin	on	non-ecological	
vegetables	 is	 sufficient	 for	 the	 system.	 With	 the	 possibility	 of	 raising	 this	 margin	 for	
ecologically	produced	vegetables.	We	also	found	that	there	are	a	lot	of	ecological	vegetable	
markets	in	Cape	Town,	suggesting	that	demand	of	this	market	is	high.		
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b. Production of the system 
The	 production	 of	 the	 aquaponics	 system	 contains	 the	 key	 partnerships,	 activities	 and	
resources,	as	shown	in	the	BMC	(blue).		
	
Key	partnerships	
There	 are	 four	 different	 partners	 involved	 in	 the	 aquaponics	 system:	 the	 universities	 of	
Delft	and	Cape	Town	(Delft	Technical	University	(TU	Delft)	&	Cape	Peninsula	University	of	
Technology	(CPUT)),	the	installer	(Clarence),	the	staff	of	BECDC	and	the	funders.	Every	year,	
three	 students	 from	 the	 TU	 Delft	 travel	 to	 Cape	 Town	 to	 help	 with	 the	 project.	 These	
students	 help	 the	 BECDC	 with	 the	 maintenance	 and	 continuity	 of	 the	 system	 and	 can	
provide	useful	connection	 for	new	 funders	and	customers.	As	 the	project	was	 initiated	by	
CPUT,	the	university	still	oversees	the	project.	It	is	recommended	that	a	student	from	CPUT	
performs	a	monthly	check-up	to	the	BECDC.	In	case	the	system	malfunctions,	the	BECDC	can	
contact	 CPUT	 for	 help.	 This	 causes	 for	 a	 very	 close	 relationship	 between	 the	 BECDC	 and	
both	the	universities.	
	
For	 the	 installation	of	 the	new	grow	beds,	an	 installer	 is	needed.	Clarence	 is	very	 familiar	
with	BECDC	as	his	wife	works	there	and	he	has	been	involved	in	the	project	from	the	start.	
As	Clarence	has	his	own	metalworking	company,	he	possesses	the	knowledge	to	coordinate	
the	 expansion	 and	 required	 maintenance.	 The	 staff	 of	 the	 BECDC	 provides	 another	
partnership	to	the	system.	The	teachers	of	the	BECDC	are	essential	for	the	system,	as	they	
add	the	educational	and	social	value.	Therefore,	it	is	recommended	to	involve	the	teachers	
as	much	as	possible,	letting	them	think	of	new	lessons	for	the	children.	These	three	partners	
are	all	“inside-partners”.	However,	the	funders	are	also	essential	for	the	continuation	of	the	
project.	As	of	this	moment,	The	Kingdom	of	the	Netherlands	and	the	non-profit	organization	
“Students4Sustainability”	 invested	 into	 the	 project.	 It	 is	 important	 for	 the	 BECDC	 to	 give	
feedback	to	these	partners,	as	they	would	like	to	see	how	their	money	is	invested.	This	can	
be	done	through	the	website	(www.beleafaquaponics.com)	or	via	the	social	media	channels.	
	
Technological	Considerations	
When	 the	 current	 Aquaponic	 System	 at	 the	 BECDC	 is	 going	 to	 expand,	 different	
considerations	 regarding	 to	 technology	 should	 be	made.	Whenever	 a	 set-up	 is	 bought,	 it	
should	be	 installed	 and	 connected	via	 a	handbook.	This	has	 to	be	done	by	 an	 installation	
service	provider.	In	this	case,	the	BECDC	is	well-known	with	a	service	provider	(Clarence)	
which	 is	 also	 really	 involved	 in	 the	 daily	 businesses	 of	 the	 BECDC.	 Therefor,	 he	 is	 very	
involved	in	the	system	and	knows	all	the	ins	and	outs	of	it.	All	expertise	can	be	found	in	the	
FAO	handbook:	
There	are	already	4	grow	beds	working	at	the	BECDC.	These	grow	beds	were	installed	and	
connected	by	the	same	service	provider,	Clarence.	But	when	the	BECDC	is	going	to	expand,	
they	are	going	to	use	another	design.	This	design	is	stated	in	the	‘Aquaponics	Handbook	for	
small-scale	 aquaponic	 food	 production’	 by	 The	 food	 and	 agriculture	 organization	 of	 the	
United	Nations	(2014).	This	contains	new	techniques	of	installing	and	connecting	which	will	
have	 to	 be	 learned.	 This	 is	 explained	 step-by-step	 in	 the	 handbook	 and	 can	 be	 done	 by	
Clarence.	 To	 expand	 the	 system,	 Clarence	 or	 someone	who	 also	 provides	 services	 which	
contain	 of	 installing	 and	 connecting	 systems	 which	 involve	 a	 lot	 of	 piping’s,	 has	 to	 be	
available	and	eager	to	learn	from	the	handbook	how	to	do	it.		The	BECDC	decided	to	expand	
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via	 this	 handbook	 because	 it	 guarantees	 continuity	 and	 provides	 them	 with	 an	 easy-to-
understand	guideline.		
The	handbook	also	provides	a	detailed	description	of	the	necessary	materials	and	resources	
needed	for	the	Aquaponic	System	(also	see	Expansion	Costs,	page	34).	Another	necessity	is	
the	appointment	of	an	employee	who	daily	maintains	the	system.	He	or	she	will	have	to	look	
after	the	plants	and	fish,	feeding	them	and	making	sure	they	are	not	getting	ill.		
	

c. Costs of the system 
The	 costs	 of	 the	 aquaponics	 system	 contain	 the	 cost	 structure,	 social	 &	 ecological	 costs,	
revenue	streams	and	the	social	&	ecological	revenues	as	shown	in	the	BMC	(orange).	 
 
Financial	projections	
When	the	BECDC	is	going	to	expand	their	aquaponics	system,	they	follow	the	‘Aquaponics	
Handbook	 for	 small-scale	 aquaponic	 food	 production’	 by	 The	 food	 and	 agriculture	
organization	of	 the	United	Nations	 (2014).	This	handbook	provides	a	detailed	plan	 for	 the	
set-up	for	grow	beds	with	a	fish	tank.	This	set-up	is	shown	in	figure	6.	There	are	two	types	
of	 costs:	 one	 time	 investments	 for	 the	 new	 grow	 beds	 and	 fish	 tanks,	 and	 the	 monthly	
running	costs.		
 
 
 
 
 
 
 
 
 
 
 
	 	
	 	
	
Figure	6:	Set-up	derived	from	FAO	handbook	(The	food	and	agriculture	organization	of	the	United	Nations	(2014)). 
 
Cost	structure 

1. One-time	costs	per	set-up	
In	order	to	give	insight	into	the	costs	of	expanding	to	additional	grow	beds,	a	table	is	made	
with	 every	 costs	 of	 the	 set-up	 (see	 table	 4).	 Because	 the	 BECDC	 already	 bought	 these	
materials	for	the	first	four	grow	beds,	we	can	quite	accurately	determine	of	new	grow	beds.	
The	costs	are	projected	in	South	African	Rand	(ZAR)	which	converts	to	around	1/16	euro.	
This	means	that	the	total	costs	of	a	grow	bed	is	around	1065	euro.		
	
Costs grow bed quantity ZAR 

Water pump  837,32 

Air pump  605,59 
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Thermostat  299,95 

Clay 500L 3175 

Piping pieces  285,57 

Piping adding’s  112,61 

Pipes 50 mm 9 171,6 

Pipes 75 mm 3 177,6 

Rubbers, elbows etc.  1375 

Fish tank  1856 

Grow bed 3 2784 

Sump tank  928 

Polypipe sabs  391,92 

Cable tie  80,43 

Boiler elements  1000 

Paint  305,05 

Rookie white  130 

Paint tinting  20 

Blocks 50 699,99 

Isolation fish tank  299 

Hardwood x3.0m 4.5 1080,08 

Hardwood x2.4m 1.5 280,44 

Hardwood x1.8m 2.5 349,99 

Stones 250L 500 

Total [ZAR]  17745,14 

Total [euro]  1065,13 
Table	4:	Costs	per	set-up	
	

2. Monthly	running	costs	
Once	 the	 grow	 beds	 are	 installed,	 the	 system	 requires	 monthly	 costs	 to	 be	 maintained.	
These	 include	 the	 costs	 of	 the	 seedlings,	 fish	 food,	 electricity	 and	 salary	 of	 the	 extra	
employee.	
	
Seedlings	
Seedlings	 are	 used	 to	 grow	 a	 vegetable	 from.	While	 some	of	 the	 seedlings	 can	 be	 used	 a	
second	time,	for	convenience	we	assume	they	have	to	be	rebought	every	time.	The	seedlings	
are	being	bought	 at	 a	 company	near	 the	BECDC,	 costing	2ZAR	per	 seedling.	To	make	 the	
most	out	of	a	grow	bed,	the	whole	surface	has	to	be	filled	with	seedlings.	When	multiplying	
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the	minimum	spacing	of	the	seedlings	with	the	available	surface	of	the	grow	bed,	the	total	
amount	 of	 seedlings	 needed	 per	 grow	 bed	 per	 vegetable	 can	 be	 calculated.	 The	 BECDC	
currently	 produces	 four	 types	 of	 vegetables	 and	 herbs:	 basil,	 mint,	 rocket	 and	 cherry	
tomato	(see	table	5).	Each	separate	set-up	has	a	growing	surface	of	3	m2.	Dividing	the	grow	
bed	evenly	among	the	four	products,	each	product	has	0.75	m2	of	growing	area.	This	results	
in	the	following	costs	of	seedlings	per	grow	bed:		
	
 Seedlings R/seedling ZAR 

Basil 121 2 242 

Mint 121 2 242 

Rocket 289 2 578 

Cherry tomato 15 2 30 

Total [ZAR]   1092 

Total [euro]   66.82 
Table	5:	seedlings	per	set-up	
	
Fish	food	
An	 aquaponics	 system	 needs	 50g	 of	 fish	 food	 per	 day	 per	 m2	 of	 grow	 bed	 to	 function	
properly	 (Somerville	 et	 al.,	 2014).	 The	 three	 grow	 beds	 in	 the	 set-up	 are	 3,0	m2,	 which	
means	150,0	g	fish	food	is	needed	per	day	per	grow	bed.	This	is	an	total	amount	of	4,57	kg	
fish	food	per	fish	tank	per	month.	An	average	of	the	costs	of	fish	food	for	tilapia	is	110	ZAR	
for	5	kg.	This	means	every	set-up	has	an	average	fish	food	cost	of	100,5	ZAR	(6,15	euro)	per	
month.		
			
Electricity	
As	 stated	 in	 the	 technology	 chapter,	 the	water	 temperature	 of	 the	Nile	 Tilapia	 should	 be	
around	32	degrees	Celsius.	As	the	system	is	not	yet	running	on	solar	power,	a	boiler	is	used	
to	heat	 the	water.	For	now,	 the	BECDC	does	not	have	 to	pay	 the	electricity	bill.	However,	
this	amount	will	be	substantial	if	this	changes.		
	
Salary	
A	system	manager	is	needed	to	oversee	the	project.	This	becomes	especially	relevant	when	
the	system	greatly	expands,	as	the	fish	and	plants	require	daily	care.	Mr.	Hartzenberg	pays	
his	teachers	3000	ZAR	per	month	(30h/week).	This	manager	should	look	after	the	plants,	
plant	and	harvest	grown	vegetables,	feed	the	fish	and	do	the	required	daily	maintenance.	As	
for	 the	 long-term,	he	or	she	should	add	the	social	and	educational	value	to	 the	system	by	
preparing	lessons	and	introducing	children	to	the	system.	He	or	she	should	also	manage	the	
security	around	the	system,	contact	with	the	customers	and	be	in	charge	of	the	social	media	
and	website.		
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Materials	
The	aquaponic	system	requires	additional	materials.	This	includes	fishing	nets,	replacement	
parts,	 cleaning	 articles	 and	 other	 materials	 to	 maintain	 the	 system.	 This	 would	
approximately	result	in	costs	of	50	ZAR	per	month.	
	
Conclusion 
Table	6	shows	the	running	costs	for	the	Aquaponic	System	per	month,	once	the	expansion	
of	the	system	is	complete.		
	
	
running costs ZAR 

Fish food 110/grow bed 

Electricity 0 

Material 80 

Salary 5040 

Water 0 

Seedlings 1092/grow bed 

total [ZAR] 5120 + (1202*set-up) 

total [euro] 314 + (74*set-up) 
Table	6:	running	costs	per	set-up	
	
Revenue	structure	

1. Turnover	per	set-up		
Details	set-up	
Because	every	expansion	brings	an	adding	three	grow	beds,	the	total	growing	surface	per	
set-up	will	be	3,0	m2.	The	BECDC	 focuses	on	 four	different	vegetables:	basil,	mint,	 rocket	
and	 cherry	 tomato.	 These	 vegetables	 have	 been	 chosen	 because	 they	 are	 the	most	 used	
vegetables	 by	 our	 client	 ‘Pure	 Good	 Food’	 and	 have	 an	 average	 high	 value/kg.	 The	 grow	
beds	are	divided	into	four	equal	sections	to	grow	the	different	vegetables.	
	
Vegetables 
The	 turnover	 per	 grow	 bed	 depends	 on	 the	 earnings	 of	 the	 different	 vegetables.	 To	
conclude	the	profitability	of	the	aquaponic	system,	a	comparison	of	the	costs	per	month	and	
the	turnover	per	month	per	grow	bed	is	needed.	To	calculate	the	earnings	of	the	vegetables	
per	month,	the	following	must	be	taken	into	account:	

- grow	time	until	harvest	(per	season)	
- seasonal	vegetable	preferences	
- price	 per	 kilogram,	 amount	 of	 seedlings	 needed	 per	 square	 meter,	 harvest	 per	

square	meter	
The	 grow	 time	 differs	 per	 vegetable.	 Basil	 takes	 for	 example	 5,5	weeks	 and	 rocket	 takes	
four	 weeks	 to	 grow.	 Additionally,	 the	 grow	 periods	 and	 the	 amount	 of	 growth	 vary	 per	
season.	 Lucky	 enough,	 our	 customer	 Pure	 Good	 Food	 ensured	 that	 it	will	 take	 all	 of	 our	
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harvest.	 However,	 if	 the	 BECDC	 decides	 to	 expand,	 the	 planting	 of	 vegetables	 should	 be	
discussed	with	the	buyer.		
Table	7	below	shows	the	different	factors	influencing	the	turnover	per	vegetable	per	square	
meter	per	month.	Table	8	shows	the	turnover	per	set-up	per	month.		

	 R/kg	 kg/m2	 Growth	time	(weeks)	 Spacing	(cm)	 ZAR/m2/month	

Basil	 90	 6,05	 5,5	 7,5	 544,5	

Mint	 90	 10,75	 4,5	 7,5	 967,5	

Rocket	 90	 13,5	 4	 5	 1215	

Cherry	tomato	 70	 8,5	 7	 20	 595	
Table	7:	Revenue	per	square	meter	grow	bed	
	

	 ZAR	/m2/month	 m2/set-up	 ZAR/month/set-up	

Basil	 544,5	 0,75	 408,34	

Mint	 967,5	 0,75	 725,63	

Rocket	 1215	 0,75	 911,25	

Cherry	tomato	 595	 0,75	 446,25	

Total	[ZAR]	 	 	 2491,47	

Total	[euro]	 	 	 153,19	
Table	8:	Revenue	per	set-up	
	

2. Turnover	fish		
The	fish	which	are	used	in	the	aquaponics	system	can	be	sold	and	therefore	are	a	source	of	
income.	The	 fingerlings	put	 into	 the	 system	will	 grow	 to	 adult	 fish,	which	will	 be	 sold	 to	
Pure	Good	food.		The	price	will	be	an	estimated	50	ZAR/kg.	In	9	months	there	can	be	grown	
10	kg	of	Tilapia	per	fish	tank,	which	means:	50	*	10	=	500	ZAR.	To	grow	this	10	kg	of	fish,	
100	fingerlings	are	bought	for	300	ZAR.	This	means	the	fish	make	a	profit	of		500-300=200	
ZAR,	 this	 can	be	divided	over	 these	9	months,	which	concludes	 in	monthly	 income	of	 the	
Tilapia	of	22	ZAR	(1,35	euro)	/month/fish	tank.	
	

3. Educational	&	Social	value		
The	Aquaponic	System	does	not	have	solely	an	economic	profit.	The	other	major	benefit	of	
the	system,	is	that	it	provides	knowledge	and	social	cohesion	to	the	children.	As	explained	
in	the	value	proposition	(page	24),	Aquaponics	has	an	educational	value.	While	it	is	difficult	
to	express	this	value	in	economic	profit,	the	effective	use	of	land	and	harvesting	is	one	of	the	
prominent	solutions	to	poverty	(Forbes	Media,	2018).	Basic	knowledge	about	the	origin	of	
vegetables	 and	 a	 healthy	 diet	 often	 lacks	 for	 South	 Africans	 (Koen,	 2018),	 ultimately	
resulting	 in	 obesity	 and	 heart	 diseases	 (Pereira,	 2014).	 The	 social	 &	 educational	 value	
therefore	consists	out	of	different	elements:	

- Knowledge	
Involving	the	children	into	the	system	by	letting	them	harvest	plants	and	take	care	
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for	 the	 fish	 provides	 them	 with	 basic	 knowledge	 about	 the	 origin	 of	 their	 food.	
Recent	 research	 (Hanushek	 &	 Woessmann,	 2009)	 concludes	 that	 an	 increase	 in	
education	causes	a	growth	of	the	country’s	GDP.		

- Health		
As	 Pereira	 (2014)	 found,	 especially	 poor	 South	 Africans	 often	 live	 on	 a	 unhealthy	
diet.	Limited	resources	and	a	wide	access	to	fast	food	causes	them	to	approximately	
35%	 of	 their	 income	 on	 food.	 For	 the	 BECDC,	 this	 increases	 significantly	 while	
producing	their	own	food.	Pereira	also	stated	that	this	lifestyle	often	leads	to	obesity	
and	heart	diseases.	This	will	of	course	result	in	a	higher	health	costs.		

- Nutritional	value	
The	children	from	the	BECDC	often	do	not	get	enough	food	throughout	the	day.	As	
Maria	Hartzenberg	told	us,	the	meals	that	the	BECDC	provide	are	sometimes	the	last	
meals	the	children	get.	Using	their	own	vegetables	enables	the	centre	to	add	healthy	
and	more	vegetables	to	these	meals,	to	the	benefit	of	the	children.	

	
Profit 
Now	that	the	costs	of	the	system	and	the	expected	average	income	per	grow	bed	per	month	
are	calculated,	it	can	be	determined	if	and	when	the	Aquaponic	System	can	break	even	and	
start	making	profit.		
The	income	per	set-up	is	2491,47	ZAR(*[amount	of	grow	beds]/month).	
The	running	costs	are	5120	ZAR+(1202	ZAR*[amount	of	grow	beds])/month.		
This	means	 there	 is	no	profit	when	you	have	 less	 than	5	grow	beds,	because	 the	running	
costs	will	 simply	 be	 higher	 than	 the	 income	 of	 selling	 the	 harvested	 vegetables.	 Running	
with	five	grow	beds,	the	costs	and	income	will	break	even	(see	table	9).	After	5	grow	beds	
the	system	starts	to	make	profit,	so	that	the	set-up	costs	of	the	grow	beds	can	be	repaid.		
 

/month 1 set-up 2 set-ups 3 set-ups 4 set-ups 5 set-ups 6 set-ups 

Costs 6322 7524 8726 9928 11130 12332 

Income 2491,47 4982,94 7474,41 9965,88 12457,35 14948,82 

Profit/grow bed -3830,53 -2541,06 -1251,59 -37,88 1227,35 2516,82 

Table	6:	Profit	per	growled	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	7:	two	set-ups	at	the	BECDC	are	already	installed 
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Upscaling	aquaponics 
1. Expansion		

As	table	14	showed,	the	more	set-ups	are	added	to	the	system,	the	more	profit	it	generates	
per	month	so	that	it	can	even	sooner	repay	the	installation	costs.	However,	the	expansion	of	
the	system	is	limited	to	the	tunnel	in	which	the	grow	beds	can	be	installed.	At	a	maximum,	
there	can	be	10	set-ups	(30	m2	of	grow	bed)	 installed	(see	 figure	7).	Currently,	4	set-ups	
(12	m2	grow	bed)	are	running.		The	table	below	shows	the	expenses	and	income	of	10	set-
ups.	Following	the	previous	calculations,	the	expansion	of	4	set-ups	to	10	set-ups	would	be	
repaid	(installation	costs	divided	by	the	profit/month)	in	14	months.	
Costs	for	installation	additional	6	set-ups	

106.420	ZAR	(6.413	EUR)	

Income	per	month	with	10	set-ups	

24.914	ZAR	(1.500	EUR)	

Costs	per	month	with	10	set-ups	

17.190	ZAR	(1035	EUR)	

Profit	per	month	with	10	set-ups	

7.774	ZAR	(465	EUR)	
Table	9:	Financial	facts	for	10	grow	beds	
	

2. Realization	of	expansion	
When	BECDC	chooses	to	expand	to	30m2	of	grow	beds,	extra	unforeseen	expenses	have	to	
be	taken	into	account.	These	expenses	are	explained	below.		
	
Security	
Last	year	the security	of	the	aquaponics	system	was	upgraded	a	lot.	However	there	is	still	a	
lot	of	theft	around	and	in	the	Childhood	Center.	Only	the	system	itself	is	secured	fine	at	the	
moment	but	needs	more	 security	with	 the	 expansion.	 In	order	 to	prevent	 going	10	 steps	
back	while	planning	to	go	10	forward	with	the	expansion,	high	security	is	very	important.	
Mainly	because	Belhar	is	a	very	dangerous	suburb,	with	a	lot	of	poverty	and	gangs	around.		
 
Expansion	Fish	tank	Area	
The	 tunnel	 area	 is	 already	 sorted	 to	 fit	 these	 30m2	 of	 grow	 beds	 in.	 This	 means	 no	
expansion	 of	 the	 tunnel	 is	 needed	 to	 expand	 to	 this	 desired	 surface	 of	 grow	 beds.	
Unfortunately,	the	fish	tanks	are	located	in	a	much	smaller	area,	which	isn’t	big	enough	to	fit	
10	 fish	tanks	of	1000L	 in.	This	means	this	sheltered	area	needs	to	expand.	This	sheltered	
area	 is	 made	 out	 of	 wooden	 pallets,	 which	 are	 stacked.	 On	 top	 of	 these	 pallet	 shelter,	
security	wires	are	located	to	secure	the	fish.	The	expansion	of	the	sheltered	area	will	take	
therefor	costs	for	pallets,	costs	for	extra	security	wires	and	costs	for	installation.		
 
Materials	
To	 enhance	 the	 educational	 aspect	 of	 the	 system,	 the	 children	 should	 be	 provided	 with	
enough	materials	to	be	able	to	grow	the	vegetables.	You	can	think	of	shovels,	fishing	nets,	
cleaning	 materials,	 harvesting	 tools,	 school	 books	 about	 growing	 vegetables,	 scales,	 etc.	
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With	 these	materials,	 the	 children	will	 be	 able	 to	 optimally	 benefit	 from	 the	 educational	
aspect	of	the	system.	
 
Water	
The	 aquaponics	 system	can	 save	 around	90%	water	 compared	 to	other	 systems	growing	
vegetables.	However,	because	of	the	drought	in	Cape	town,	the	water	is	really	scarce.	At	the	
moment	 the	water	 restrictions	went	 down	 from	 level	 5	 to	 level	 3.	 Still	 the	water	 saving	
(Aquaponics)	needs	a	lot	of	water	to	keep	running.	An	advantage	of	the	Childhood	Center		is	
the	rainwater	drainage	on	the	Childhood	Center	roof	 is	collected.	Still	water	 is	needed,	so	
water	costs	have	to	be	taken	into	account	as	well.	
 
Conclusion	
Table	16	shows	 the	concluded	monthly	profit	minus	some	unforeseen	costs.	The	profit	 is	
calculated	per	set-up,	the	current	situation	(4	set-up),	break-even	point	(5	set-up)	and	the	
optimal	 situation	 (10	 set-up).	 As	 the	 profit	 due	 to	 the	 expansion	might	 be	 dependent	 on	
unforeseen	expenses,	the	profit	at	80%.	
	

	 installation	costs	 monthly	costs	 monthly	revenue	 monthly	profit	-	20%	
unforeseen	

1	set-up	(3	m2)	 17.745	ZAR	 6.322	ZAR	 2.490	ZAR	 -4.658	ZAR	(-	280	EUR)	

4	set-up	(12	m2)	 71.100	ZAR	 9.928	ZAR	 9.965	ZAR	 -16	ZAR	(-	1	EUR)	

5	set-up	(15	m2)	 88.725	ZAR	 11.130	ZAR	 12.450	ZAR	 1.022	ZAR	(	60	EUR)	

10	set-up	(30	m2)	 177.745	ZAR	 17.140	ZAR	 24.900	ZAR	 6.168	ZAR	(370	EUR)	
Table	10:	monthly	profit	
	
It	is	recommended	that	the	Centre	expands	the	system,	as	it	is	currently	not	generating	any	
profit.	By	doing	so,	 it	 is	important	to	see	when	there	is	enough	generated	profit	to	buy	an	
additional	set-up.	This	can	be	found	in	table	11.	The	columns	show	the	desired	expansion,	
the	 “time”	 shows	 in	 what	 time	 this	 expansion	 can	 be	 realized.	 This	 should	 also	 be	 the	
timeline	for	the	expansion	(see	“timeline”,	page	36).	
	

	 4	→	5	set-up	 5	→	6	set-up	 6	→	7	set-up	 7	→	8	set-up	 8	→	9	set-up	 9	→	10	set-up	

Install.	costs	(ZAR)	 17.745	 17.745	 17.745	 17.745	 17.745	 17.745	

Profit/month	(ZAR)	 -16		 1.022	 2.053	 3.048	 4.116	 5148	

Time	(months)	 //	 17,3	 8,6	 5,8	 4,60	 3,44	
Table	11:	Costs	of	buying	set-up	divided	by	the	profit	to	see	the	time	it	takes	to	repay	the	expansion	
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d. Timeline 
The	BECDC’s	aquaponics	expansion	is	calculated	to	take	42	months	from	project	discussion	
to	expand	from	4	to	having	10	set-ups,	assuming	that	every	adding	grow	bed	will	be	bought	
from	the	profit	which	is	made.		
Because	 the	 funds	 collected,	 the	 BECDC	 was	 able	 to	 buy	 the	 fifth	 and	 sixth	 set-up	 in	
December	2018.	Therefore,	the	process	up	to	10	set-ups	will	take	significantly	less	time:	24	
months.	Many	of	the	foundations	for	this	expansion,	such	as	knowledge	and	employees,	are	
already	available.		
The	following	is	a	high	level	schedule	of	some	significant	milestones	for	this	initiative:	
	

2	Nov	2018	 -	Students	from	the	TU-Delft	come	to	BECDC	
3	Nov	2018	 -	Starting	making	plans	for	expansion	aquaponics	
19	Dec	2018	 -	First	additional	6	m2	is	bought	and	installed	
25	Dec	2018		 -	First	18m2	is	running	
Oct	2019		 -	Adding	3	m2;	6		→	7	set-ups	
April	2020		 -	Adding	3	m2;	7	→	8	set-ups	
Sept	2020	 -	Adding	3	m2;	8→	9	set-ups	
Jan	2021		 -	Adding	3	m2;	9	→	10	set-ups	
Jan	2021	 -	10	Set-ups	running	full	time	
	

These	expansion	dates	are	derived	from	table	17.	The	main	goal	of	 the	BECDC	is	 to	make	
profit,	which	it	can	give	back	to	the	children.	In	this	timeline,	the	profit	for	the	first	2	years	
is	used	 for	 the	system	only	and	not	 for	 the	children.	The	BECDC	should	 therefore	 take	 in	
consideration	if	they	want	to	give	all	their	money	to	the	system	and	none	to	the	profit	of	the	
children.	If	they	decide	to	save	some	profit,	the	expansion	would	obviously	take	longer.		
 
Discussion	on	Timeline	
This	timeline	depends	on	the	profit	made	by	the	aquaponic	system	each	week.	However,	it	
might	be	worthwhile	to	safe	the	profit	or	spend	it	on	other	factors	of	the	BECDC,	especially	
with	 regards	 to	 the	 children.	 The	 duration	 of	 the	 expansion	 might	 therefore	 take	 a	 bit	
longer	and	the	dates	above	only	suggest	the	minimum	expansion	steps.	For	the	first	points	
of	action,	the	following	steps	are	suggested:	
	

1. Keep	the	18	m2	of	grow	beds	running	for	a	couple	of	months,	supplying	monthly	to	
Shannon	and	seeing	whether	the	economic	projects	described	in	the	report	are	right.	
Also	take	into	account	that	the	profit	may	change	per	season,	so	preferable	wait	till	
the	winter	before	expanding.	

2. Focus	 on	 just	 a	 couple	 of	 vegetables	 (app.	 3-5	 species),	 become	 ‘experts’	 of	 these	
products.	 Preferable	 focus	 on	 high	 profit	 yield:	 all	 herbs	 (including	 basil	 &	mint),	
celery,	cucumbers,	(cherry)	tomatoes,	lettuce,	rocket.	

3. If	 the	 BECDC	 is	 an	 expert	 on	 the	 vegetables	 +	 herbs,	 and	 the	 system	 functioned	
properly	for	a	couple	of	months,	at	least	breaking	even,	and	the	BECDC	saved	enough	
money,	the	7th	grow	bed	can	be	purchased.		

4. If	 all	 functions	 well,	 the	 BECDC	 can	 focus	 on	 table	 17	 for	 the	 remainder	 of	 the	
expansion.	
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Continuity 
Continuity	is	very	important	for	the	project	because	the	planning	embraces	multiple	years.	
As	a	result,	a	whole	team	has	been	formed	to	oversee	the	project,	making	the	aquaponics	
system	a	success	for	the	Early	Childhood	Development	Center.	
	

a. Continuity goal 
Since	a	couple	of	years,	students	from	Europe	are	travelling	to	Cape	Town	to	help	with	this	
project.	Both	in	the	technological	as	in	the	entrepreneurial	field,	these	students	have	been	
able	to	give	new	elan	to	the	project.	From	a	better	security	to	establishing	an	organization	
(“Beleaf	 Aquaponics”),	 searching	 for	 funders	 and	 finding	 new	 customers,	 the	 project	 is	
developing	continuously.	Most	importantly,	the	educative	aspect	of	the	aquaponics	system	
(learning	children	to	harvest	vegetables,	keeping	fish,	changing	the	mindset	of	the	children	
that	school	should	be	a	habit	and	some	entrepreneurial	skills)	causes	a	continuous	learning	
cycle.	 The	 children	 from	 the	 Childhood	 Center	 will	 obtain	 utterly	 important	 knowledge,	
which	they	can	pass	through	to	the	younger	children.	Also,	part	of	the	harvest	will	be	used	
for	own	consumption,	making	sure	the	children	eat	over	three	meals	a	day	with	their	own	
grown	vegetables	and	herbs.	Next	to	that,	the	profit	made	from	the	project	will	be	invested	
in	new	facilities	for	the	children,	making	it	possible	for	the	BECDC	to	grow	and	take	care	of	
more	 children	 from	 the	neighborhood.	This	will	 create	more	 cohesion	 in	 the	 township	of	
Belhar,	which	in	the	future	will	take	incessant	care	for	each	other	and	the	children.		
	
On	top	of	that,	since	last	year	the	Childhood	Center	has	a	fixed	customer:	Pure	Good	Foods.	
This	ecological	friendly	company	caters	multiple	schools	and	corporations,	creating	a	huge	
demand	 for	 ecologically	 and	 locally	 produced	 vegetables	 and	 herbs.	 As	 Shannon	 Smuts,	
owner	 of	 Pure	 Good	 Food,	 stated:	 “We	will	 buy	 everything	 you	 produce,	 even	 the	 failed	
harvest,	because	you	will	never	meet	our	demand.”.	This	gave	us	enough	confidence	to	start	
planning	 to	 expand	 the	 system.	 In	 the	 coming	 years,	 Mr.	 Ismail	 and	 his	 students	 will	
continue	improving	the	system,	for	example	by	creating	new	sources	of	energy	and	finding	
even	more	customers,	all	to	the	benefit	of	the	Childhood	Center,	in	particular	the	children.	
	

b. Recommendations 
1. Make	sure	there	is	someone	with	enough	expertise	available	

Expertise	 are	 currently	 derived	 from	 different	 sources:	 the	 handbook	 from	 the	 FAO	
(http://www.fao.org/3/a-i4021e.pdf),	 knowledge	 from	 Cape	 Peninsula	 University	 of	
Technology	 (CPUT)	 and	 Delft	 University	 of	 Technology	 and	 the	 installers	 of	 the	 system,	
namely	Clarence.	The	latter	is	an	important	contact	for	the	installation	of	future	expansion.	
It	is	recommended	to	make	sure	someone	can	oversee	the	technological	maintenance	of	the	
system.	
	

2. Contract	Pure	Good	Food	and	comparable	customers	
While	Shannon	Smuts	stated	she	would	buy	everything	we	could	produce,	it	is	saver	to	both	
make	a	written	agreement	and	to	find	new	customers	for	the	vegetables	and	fish.	This	will	
provide	more	safety,	as	the	risk	of	producing	too	much	vegetables	reduces.	
	

3. Upgrade	the	security	
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Although	a	lot	has	been	done	in	the	previous	years	to	secure	the	system,	there	are	still	parts	
being	stolen	 from	the	 terrain	of	 the	BECDC.	 It	might	be	worthwhile	 to	 invest	 in	a	camera	
system	of	some	sort,	especially	when	the	expansion	starts.		
	

4. Change	the	variety	of	vegetables	
There	 are	 some	 vegetables	which	 generate	more	 profit	 than	 others,	 namely	 	 herbs.	 It	 is	
better	 to	 focus	 on	 these	 products,	 especially	 in	 the	 early	 stages	 of	 the	 expansion.	 The	
decision	of	the	planting	should	be	done	in	consultation	with	the	customer.	
	

5. Monthly	Check	by	students	CPUT	
It	 is	 important	 to	 keep	 into	 contact	with	 the	 universities	 in	 Europe	 and	Cape	Town.	 It	 is	
recommended	that	students	from	CPUT	visit	the	centre	monthly	to	oversee	the	project	and	
help	with	any	issues.	They	could	also	provide	consultation	of	the	product	line.	
	

6. Involve	the	teachers	more	into	the	system	
As	 said	 before,	 the	 system	 creates	 an	 educational	 benefit	 to	 the	 children	 of	 BECDC.	 This	
should	 be	 exploited	 more,	 especially	 when	 the	 system	 is	 full	 time	 being	 overseen.	 The	
system	 should	 be	 included	 into	 the	 lessons,	 in	 which	 the	 children	 can	 do	 the	 planting,	
harvesting	and	taking	care	of	the	fish.		
	

7. Think	of	the	water	heating	problem	
As	 said	 before,	 tilapia	 need	 a	warm	 environment	 to	 produce	 as	much	waste	 as	 possible.	
Heating	 the	 water	 of	 the	 fish	 tank	 is	 a	 big	 struggle,	 as	 it	 requires	 a	 lot	 of	 energy	 and	
therefore	money.	Also,	by	adding	a	natural	energy	source,	the	system	becomes	sustainable.	
	

8. Find	new	source	of	fish	food	
One	of	the	biggest	costs	of	the	system	is	the	fish	food.	This	can	be	reduced	by	feeding	the	
fish	failed	harvest	or	duckweed.	The	only	thing	that	should	be	kept	in	mind	is	the	amount	of	
protein	in	the	fish	food.		
	

9. Think	of	additional	products	
The	output	of	the	system	can	be	developed	into	new	products,	think	of	 	basil	pesto	or	tea	
(see	figures	below).	As	we	saw	with	the	Christmas	cards,	people	are	willing	to	buy	products	
drawn	by	the	children	of	BECDC.	This	involves	the	children	even	more	into	the	project,	and	
it	also	creates	a	greater	possible	margin	for	sale.		
	
	
	
	
	
	
	
	
	

Figure		8	and	9:	product	samples		
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Future scenarios 
To	ensure	the	continuation	of	the	project,	it	is	good	to	revise	possible	scenarios	the	BECDC	
might	 has	 to	 deal	 with.	 These	 circumstances	 might	 cause	 setbacks	 or	 opportunities	 to	
develop	further	or	faster.	In	the	following	paragraphs,	we	will	elaborate	on	these	scenarios/ 
 

a. No more cooperation between CPUT or other students and the BECDC 
The	 Aquaponic	 Project	 was	 initially	 started	 by	 Fareed	 Ismail	 from	 Cape	 Peninsula	
University	 of	 Technology.	 Since	 then,	 students	 from	 all	 over	 the	 world	 have	 traveled	 to	
Belhar	in	order	to	help	the	BECDC	with	the	project.	Now,	the	BECDC	is	at	a	point	where	it	
has	all	the	required	technical	knowledge	to	maintain	the	system.	The	next	group	of	students	
will	have	 to	 focus	on	 the	entrepreneurial	 side	of	 the	system,	 finding	more	customers	and	
expanding	 the	 product	 line.	 	Might	 the	 collaboration	 fail,	 the	BECDC	 can	 fall	 back	 on	 the	
handbook	from	the	FAO	for	all	the	technical	struggles.	For	the	continuation	of	the	project,	
this	document	will	provide	the	required	steps.		
	

       b.    The BECDC has no more resources to continue the Aquaponic Project	
It	might	happen	that	water	becomes	scarce	again,	seedlings	become	too	expensive	or	
financial	resources	lack	too	continue	the	Aquaponics	Project.	Initially	any	other	way	to	
continue	the	project	should	be	considered.	The	Aquaponic	system	could	for	instance	be	
turned	into	a	Hydroponic	system,	without	the	need	of	keeping	fish.	Water	might	be	
gathered	from	basins	or	ponds	and	filtered,	and	electricity	can	be	collected	through	solar,	
wind	or	water	energy.	However,	when	the	project	really	cannot	continue,	the	BECDC	should	
consider	how	they	can	profit	optimally	from	the	remnants.	All	the	materials	can	be	sold	
again,	mature	fish	can	be	used	for	consumption	as	well	as	any	plants	left.	It	might	be	
worthwhile	to	look	for	any	other	Aquaponic	or	Hydroponic	farmers,	too	see	if	they	could	
use	parts	of	the	system.		
	

c.       Medical health issues 
At	the	moment	there	are	people	involved	who	know	the	ins	and	outs	of	the	system	and	how	
to	 run	 the	 system	 properly.	 We	 switched	 to	 a	 new	 handbook	 which	 describes	 how	 the	
system	works,	how	to	expand	and	how	to	repair	 if	any	problems	occur.	However	we	saw	
that	the	people	with	the	knowledge	of	the	system	at	the	community	center	still	had	some	
struggles	adapting	to	the	system.	At	the	moment	Clarence	and	Mr.	Hartzenberg	know	a	lot	
about	the	system	but	they	are	on	the	old	side.	 In	case	one	of	 them	or	both	of	 them	suffer	
from	medical	health	issues	there	are	no	others	who	can	take	over	the	system	straight	away.	
To	ensure	the	continuity	 it's	 important	to	describe	how	the	system	works	 in	easy	English	
and	to	pass	on	the	knowledge	they	have	to	others.	Noenoes	and	Gershwin	are	 two	young	
men	who	are	helping	every	day	and	watching	Mr.	Hartzenberg	and	Clarence	carefully	at	the	
system.	At	 the	 end	we	 think	 sharing	 the	knowledge	 to	 even	more	people	 involved	 to	 the	
project	will	give	a	stronger	base	for	developing	the	system	anyway.		
	

d.       Theft 
Theft	has	been	a	big	problem	over	the	past	years.	The	community	center	is	located	in	Belhar	
where	poverty	and	crime	is	a	big	issue.	The	project	has	had	a	few	big	burglaries	which	made	
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the	project	slow	down	or	even	brought	the	project	back	from	where	they	started.	In	the	last	
years	 securing	 the	 system	has	been	 implemented	which	 is	 really	 important.	 Securing	 the	
system	has	to	be	improved	parallel	to	the	expansion	of	the	system.	Unfortunately	security	
has	 to	be	 in	good	state	and	has	 to	be	 taken	 into	account	during	 the	entire	 lifetime	of	 the	
project.	
	

e.       Funds  
Funds	 are	 really	 important	 for	 the	 project.	 They	 speed	 up	 the	 expansion	 of	 the	 system	
which	will	cost	the	community	center	less	at	the	end.	With	the	first	funding’s	we	received	in	
November	 and	 December	 2018	 you	 could	 see	 the	 new	 energy	 and	 positivity	 around	 the	
community	 center.	 There	was	 finally	money	 coming	 in	 so	 no	money	 from	 the	 Childhood	
Development	Center	had	to	go	in	the	system	and	we	were	able	to	buy	straight	away	all	the	
needs	to	expand	the	system.	When	the	system	is	running	and	is	profitable	we	won’t	really	
need	 funds	 anymore,	 while	 money	 for	 example	 a	 bus	 for	 transporting	 the	 children	 or	
picking	 up	 the	 computer	 room	 plans	 is	 always	 welcome.	 We	 would	 like	 to	 learn	 some	
teachers	or	other	 involved	people	how	to	approach	 funders	and	what	 to	say.	Besides	 this	
we	 would	 like	 to	 set-up	 a	 document	 explaining	 everything	 about	 the	 project,	 the	 costs,	
goals,	 mission,	 etc.…,	 so	 they	 can	 use	 this	 to	 approach	 the	 funders.	 Approaching	 such	
organizations	 is	 also	 a	 big	 learning	 aspect	 for	 them,	 how	 to	 get	 in	 contact	 with	 such	
people/organizations	and	how	to	handle	this.	
	

f.       More international students 
At	 the	moment	we	 and	 the	 community	 center	 know	 that	 the	 influence	of	 students	 in	 the	
project	is	of	great	importance.	We	have	been	told	that	the	project	is	growing	and	doing	fine	
during	the	stay	of	the	students	and	while	their	gone	everything	slows	down	or	even	comes	
to	a	standstill.	At	the	end	we	would	like	the	community	center	to	be	self-sustainable	so	they	
won’t	 need	 any	 help	 anymore	 from	 abroad	 but	 at	 the	 moment	 in	 this	 fase	 getting	 the	
students	involved	is	really	important.	We	are	trying	to	find	out	if	it	is	possible	to	send	more	
often	students	or	us	self	to	South-Africa	to	guide	it	in	the	right	direction.	On	the	other	hand	
should	the	community	center	stand	on	their	own	legs	in	case	of	the	students	temporarily	or	
won’t	 come	 anymore.	 Therefore	 it	 is	 important	 to	 involve	 the	 community	 center	 in	 any	
decision	there	has	to	be	made	and	Mr.	Ismail	will	always	be	checking	on	them.	This	to	learn	
them	they	can	and	should	do	it	themselves	one	day.		
 

g.       Other communities want the same extra income source  
There	is	a	possibility	when	the	system	at	the	community	center	 in	Belhar	runs	constantly	
and	is	extended	to	a	certain	big	size,	it	could	be	an	example	for	others.	It	can	be	applied	to	
other	Childhood	Development	Centers	or	community	centers.	For	example,	the	concept	and	
start-up	of	the	project	can	be	sold	elsewhere.	If	others	can	see	how	the	community	center	in	
Belhar	is	benefiting	on	social,	educational	and	economical	base	this	might	be	an	interested	
project	for	any	other	community	center	located	in	such	areas	as	Belhar.	In	this	way	Belhar	
can	help	out	other	community	centers	and	benefit	self	from	it	as	well!	
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h.       Customers 
In	terms	of	customers,	it	is	currently	going	well.	We	have	Shannon	from	Pure	Good	Food	on	
board	who	wants	to	buy	all	our	vegetables	every	month.	However,	we	still	want	to	conclude	
a	 contract	 for	 an	 indefinite	 period	 of	 time	 that	 if	 the	 community	 center	 produces	 on	 a	
monthly	basis,	Pure	Good	Food	will	buy	 this.	As	a	 result,	 everything	will	be	contractually	
fixed	and	it	will	be	less	easy	to	weaken	the	contact	for	one	of	the	parties.		
Yet	 to	 be	 less	 dependent	 on	 only	 Pure	 Good	 Food,	 it	 seems	 sensible	 to	 look	 at	 new	
customers.	This	way	the	risk	is	spread	and	other	types	of	customers	can	also	be	searched	
for	in	the	long	run	for	the	alternative	new	products	that	can	be	sold	in	the	future	which	be	
explained	in	the	next	paragraph.	
	

i.       New sale products (Tea/pesto) 
New	sale	products	we	see	as	a	future	plan	to	sell	our	vegetables	in	a	different	way	to	make	
more	money.	At	the	moment	we	got	other	priorities	such	as	expanding,	keeping	the	system	
running	and	supply	our	customers	with	a	monthly	amount	of	vegetables.	If	this	is	constant	
we	 can	 look	 at	 the	 alternative	 products	 such	 as	 tea	 and	 pesto.	 This	 involves	 many	 new	
aspects	such	as	the	packaging,	making	the	labels	and	maybe	different	customers.	The	price	
per	kilo	of	basil	that	we	are	currently	selling	is	much	lower	than	the	pesto	made	from	the	
same	kilo	of	basil.	There	are	many	opportunities	in	our	eyes	for	new	selling	products	and	
tea	and	pesto	are	only	examples.	
  

j.       NGO/Foundation 
At	the	moment	we	are	working	to	setup	an	organization	(NGO)	in	the	Netherlands.	Mainly	
to	 ensure	 the	 continuity	 and	 to	 regulate	 the	 money.	 This	 also	 means	 that	 we	 become	 a	
legitimate	 organization which	 offers	 us	 many	 growth	 opportunities	 in	 the	 future	 and	
spreads	our	name.	This	will	be	run	by	us,	 students	 in	 the	Netherlands,	with	close	contact	
with	Mr.	Ismail	and	Mr.	Hartzenberg.	
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Discussion 
In	this	document,	we	encountered	some	variables.	In	most	cases	we	used	the	most	plausible	
numbers	 taking	 as	 much	 information	 into	 account	 as	 we	 knew.	 There	 are	 still	 some	
scenarios	and	numbers	we	would	like	to	discuss	as	the	final	profit	can	have	a	big	deviation	
which	can	make	 it	 less	or	more	profitable.	This	 can	 result	 in	 taking	different	 steps	 in	 the	
project.		
	

a.       The spacing of the plants 
	is	 really	hard	 to	determine	so	needs	 to	be	discussed.	The	spacing	depends	per	vegetable	
because	it	differs	in	the	amount	of	water	it	needs,	the	amount	of	nutrients	it	needs	to	grow,	
how	many	roots	the	vegetable	has	and	how	stress-resistant	the	vegetables	are.	Having	the	
spacing	right	can	turn	into	the	maximum	profit.		
To	give	an	example:	in	our	calculations	we	took	for	basil	a	spacing	of	7,5	cm.	We	based	this	
on	a	research	the	group	last	year	did	and	have	reduced	their	distances	a	bit	because	in	our	
and	Mr.	Ismail’s	opinions	the	spacing	can	be	much	smaller,	so	more	seedlings	grow	per	set-
up,	generating	more	profit.	The	spacing	can	be	a	research	in	itself	because	the	only	way	to	
find	the	ideal	spacing	is	by	trying	it	out	in	the	grow	beds	you	are	using.	You	have	to	reduce	
the	 spacing	 per	 harvest	 until	 the	 grow	 time	 of	 the	 vegetable	 is	 at	 his	minimum	 and	 the	
quality	is	still	good.	The	average	time	when	basil	can	be	harvested	is	around	five	and	a	half	
weeks.	To	do	a	thorough	research	about	the	spacing	will	take	a	lot	of	time	and	patience	but	
finding	the	perfect	spacing	can	optimize	the	profit.	So	at	the	moment	we	cannot	tell	 if	 the	
spacing	 still	 can	 be	 improved	 also	 because	 a	 lot	 of	 other	 factors	 have	 to	 be	 taken	 into	
account.	An	important	factor	which	fluctuates	the	spacing	is	the	seasonality.	
	

b.       Seasonality 
Vegetables	are	very	seasonal	and	depending	on	the	season	it	varies	what	you	should	grow	
to	get	a	maximum	profit.	At	the	moment	we	are	focusing	on	getting	the	system	running	and	
expanding	the	system.	Of	course	we	would	like	to	grow	only	the	vegetables	with	whom	you	
can	 generate	 to	most	 profit.	 However,	 there	 are	many	 considerations	 to	 take	 in	 account	
because	 of	 the	 prices	 per	 kg	 change	 per	 season,	 the	 grow	 time	 changes	 per	 season,	 the	
amount	of	water	a	vegetable	needs	 changes	per	 season	which	has	direct	 consequence	on	
the	 spacing	 again	 and	 the	 supply	 of	 the	 customer	 changes	 per	 season.	 So	 at	 the	moment	
seasonality	should	be	discussed	because	there	is	no	planning	yet	what	and	when	we	should	
grow.	We	think	we	should	grow	just	a	couple	of	vegetables	which	can	grow	the	whole	year	
and	is	always	a	market	for.	In	this	case,	recommendation	9	should	also	be	considered.	There	
you	can	 find	different	solutions	to	sell	 the	same	vegetables	and	probably	against	a	higher	
price	per	kilo.	
	

c.       Different systems 
There	 are	 different	 kind	 of	 systems	 in	 the	 agriculture	 sector	 to	 grow	 vegetables.	We	 are	
working	with	the	aquaponics	system	which	can	save	up	to	90%	of	the	water	compared	to	
the	 other	 systems.	However,	 speaking	with	 some	 experts	 about	 the	different	 systems	we	
found	out	that	on	economic	base	and	the	convenience	of	running	the	system	they	will	highly	
recommend	the	hydroponics.	The	hydroponics	has	less	costs	in	terms	of	taking	care	of	the	
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fish	 and	 keeping	 the	 water	 on	 a	 certain	 temperature.	 The	 reason	 we	 keep	 up	 with	
aquaponics	system	is	because	of	the	educational	and	social	values.	The	children	can	learn	
about	this	ecosystem	including	the	fish.		
	
It	is	therefore	difficult	to	weigh	those	against	each	other	because	it	is	hard	to	express	those	
educational	and	social	values	in	concrete	numbers.	Considering	these	values,	we	think	the	
aquaponic	system	will,	in	turn,	generate	more	income	and	social	benefits.		
	
All	 of	 these	 points	 of	 attention	 could	 be	 further	 researched.	 However,	 we	 feel	 that	 the	
system	can	be	valuable	for	the	BECDC,	if	it	is	self-sustaining	and	provides	the	children	with	
educational	and	social	aspects.	 If	 in	reality	the	BECDC	makes	 less	profit	 than	described	in	
this	 document,	 one	 can	 easily	 see	 where	 the	 problem	 is.	 As	 told,	 the	 input	 (amount	 of	
vegetables	 per	 set-up,	 grow	 time,	 the	 running	 costs,	 etc.)	 and	 the	 output	 (selling	 price,	
amount	of	vegetables	sold,	weight	of	the	vegetables,	etc.)	can	influence	the	profitability.		
	

d.       Electricity 
The	 system	 requires	 electricity	 to	 pump	 the	 water	 around	 and	 to	 heat	 the	 water	
temperature	for	the	fish.	As	for	now,	the	BECDC	does	not	have	to	pay	their	electricity	bills,	
resulting	in	no	monthly	expenses	of	electricity.	This	decreases	the	running	costs	per	month	
significantly.	If	this	situation	changes,	alternatives	might	have	to	be	assessed.	In	the	original	
plants	for	the	aquaponics	system,	solar	energy	is	used	power	the	system.	As	this	will	result	
in	no	extra	electricity	costs,	this	natural	energy	source	could	provide	a	solution.			
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Conclusion 
Aquaponics	 could	 provide	 a	 solution	 to	 the	 recent	 drought	 in	 Cape	 Town.	 Currently,	 the	
BECDC	 runs	 an	 aquaponic	 system	 consisting	 out	 of	 four	 set-ups,	 providing	 them	 with	
approximately	15	m2	of	growing	area.	To	see	whether	the	system	is	viable	for	the	BECDC,	
the	business	side	of	the	system	has	been	analyzed,	including	the	financial	feasibility,	where	
after	a	possible	time	line	for	the	expansion	is	proposed.		
	
The	 system	 creates	 value	 for	 its	 customers:	 the	 retailer,	 children	 of	 the	 BECDC	 and	 the	
community	 of	 Belhar.	 The	 latter	 benefits	 from	 the	 social	 aspects	 of	 the	 system,	 while	
children	can	learn	from	its	educational	benefits	(harvesting,	planting,	taking	care	of	the	fish,	
etc.).	For	the	system	to	be	viable,	 it	 is	 important	that	 it	 is	self-sustaining.	This	means	that	
from	 an	 economic	 perspective,	 the	monthly	 profit	 should	 result	 at	 least	 in	 a	 break-even	
situation	for	the	BECDC.	
	
The	break-even	situation	occurs	when	five	setups	are	installed	and	running.	Therefore,	it	is	
recommended	 that	 the	 BECDC	 expands	 the	 system,	 as	 it	 is	 currently	 not	 generating	 any	
profit.	 To	 go	 from	 4	 set-ups	 to	 10	 set-ups	 (using	 the	 maximum	 available	 space	 at	 the	
BECDC)	 will	 take	 approximately	 40	 months	 if	 all	 of	 the	 monthly	 profit	 is	 spent	 on	 the	
expansion.		
As	 this	will	 take	quite	 some	 time,	 there	 is	 need	of	 funds	 to	 get	 a	 “jump-start”	 to	 a	 larger	
number	of	setups,	after	which	more	profit	can	be	made,	and	expansion	can	be	done	sooner.		
	
Because	the	expansion	will	take	about	40	months,	the	continuity	of	the	system	at	the	BECDC	
needs	to	be	ensured.	Contracting	our	non-signed	customer	Pure	Good	Food	provide	more	
security	 for	 the	 project,	 as	 the	 risk	 of	 producing	 too	much	 vegetables	 reduces.	 Although	
Pure	 Good	 Food	 will	 be	 signed	 to	 the	 BECDC,	 new	 customers	 have	 to	 be	 found.	
Furthermore,	 the	 collaboration	 between	 CPUT	 and	 the	BECDC	 should	 be	 insured,	 as	 it	 is	
important	to	remain	sharing	information	and	ideas.	An	idea	might	be	to	produce	different	
kind	of	products,	for	example	pesto	jars	or	tea	packaging.		
	
To	 ensure	 the	 continuation	 of	 the,	 the	 BECDC	 needs	 to	 follow	 the	 suggested	 timeline	 in	
which	 they	keep	producing	vegetables.	Different	 scenarios	 can	occur	and	 they	have	 to	be	
prepared	for	these	things	to	happen.	Getting	more	people	involved	from	the	community	of	
Belhar	into	the	system	will	only	have	benefits	for	the	aquaponics	system.	As	the	knowledge	
gets	 spread	 and	 more	 people,	 with	 different	 backgrounds	 and	 different	 expertise’s	 are	
willing	to	work	on	the	system	and	help	where	they	can,	continuity	is	ensured.		
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    ------------ End aquaponics business plan ------------	
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3.7 Funding’s 
After	the	financial	research	as	can	be	found	in	the	business	report,	we	came	to	the	conclusion	
the	 BECDC	 needs	 funds	 to	 become	 profitable.	 We	 stated	 for	 the	 BECDC	 that	 the	 aquaponic	
project	only	makes	profit	when	there	are	5	grow	beds	or	more	installed.	When	we	arrived	at	the	
BECDC,	3	grow	beds	were	installed,	but	only	2	of	them	were	working	on	the	clay.	This	meant	we	
needed	to	fill	those	other	two	with	clay	(which	is	quite	expensive)	and	install	new	grow	beds	as	
well.	 Because	 the	 system	was	 at	 that	 point	 not	making	 any	 profit	 on	 its	 own,	 this	 expansion	
needed	to	be	paid	via	investments	or	more	likely	via	funding’s.	Our	goals	were	therefore	to	gain	
funding’s	to	buy	new	clay	for	the	grow	beds	and	install	new	one	to	make	the	aquaponic	project	
profitable.		
	
When	we	were	 in	the	Netherlands,	Douwe	Schoemaker	went	to	a	conference	of	South-African	
people	 at	 the	 TU	 Delft	 to	 give	 a	 presentation	 of	 our	 project.	 After	 the	 presentation	 he	 got	
approached	by	Nichola	Walker-Woodard	from	the	Dutch	Consulate	in	Cape	Town.	She	told	that	
she	possible	could	find	the	right	people	in	Cape	Town	to	help	us	with	the	project	and	gave	her	
business	 card.	When	we	were	aware	of	 the	need	of	 funding,	we	approached	Nichola.	We	 told	
her	we	needed	funding’s	and	asked	her	if	she	maybe	had	any	contacts	who	could	help	us	with	
gaining	them.	
We	went	to	the	Dutch	Consulate	in	Cape	Townto	give	a	presentation	of	the	financial	facts	of	the	
system	(see	annex	9)	and	how	much	funding	is	needed	to	expand	the	aquaponic	project	in	such	
a	 way	 it	 would	 make	 profit.	 After	 the	 presentation	 she	 told	 us	 that	 she	 could	 possible	 find	
parties	who	are	likely	to	fund	the	clay	which	was	needed	to	fill	up	the	2	grow	beds.	After	a	few	
weeks	she	contacted	us	and	told	she	talked	with	the	government	of	the	Netherlands,	which	was	
willing	to	fund	the	clay.	After	filling	in	a	couple	of	forms	with	the	BECDC,	the	funding	was	a	fact	
(see	figure	10	).		
	
When	 the	 funding	 was	 sorted	 to	 buy	 the	 clay	 for	 the	 two	 grow	 beds	 for,	 we	 needed	 more	
funding’s	 to	 buy	 new	 grow	 beds	 to	 eventually	 be	 profitable.	 We	 therefore	 approached	
Students4Sustainability,	a	student	organization	that	supports	innovative	technologies	from	TU	
Delft	students,	for	the	purpose	of	making	the	world	more	sustainable.	We	approached	them	via	
a	form	on	their	website,	where	after	they	contacted	us	very	enthusiastic.	We	arranged	a	skype	
meeting	with	 them	to	 tell	our	story,	after	 that	 they	would	discuss	our	project	 in	a	meeting	 to	
determine	if	they	wanted	to	fund	us,	and	how	much	they	wanted	to	fund	us.	After	a	week	we	got	
the	great	news	they	were	willing	to	fund	us	enough	money	to	buy	even	two	adding	grow	beds.	
This	 cheque	 is	 a	 real	 game-changer	 for	 the	Belhar	Centre.	 The	money	will	 be	 invested	 in	 the	
expansion	of	 the	Aquaponics	System,	providing	new	grow	beds	so	 that	 the	Belhar	Centre	can	
start	making	a	profit	(see	figure	11) 	

Figure	10:	Cheque	The	Kingdom	of	The	Netherlands										 						Figure	11:	Cheque	Students4Sustainability	
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3.8 Expansion 
Now	 that	we	 obtained	 some	 funds,	we	were	 able	 to	 expand	 the	 system	 according	 to	 the	
business	plan.	When	we	arrived	at	the	BECDC,	only	four	grow	beds	were	installed.	Only	two	
of	 them	used	 the	proper	clay	 filing	due	 to	a	 lack	of	 resources.	The	other	grow	beds	were	
filled	with	 a	 floating	panel	 (see	 figure	 14	 ).	 The	 clay	 is	 needed	 to	 provide	 the	 vegetables	
with	nutrients	and	therefore,	these	grow	beds	needed	additional	nutrients.		

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figures	12-15:	Expansion	of	2	set-ups	to	4	set-ups	
	
We	wanted	the	expansion	to	be	structured:	first	getting	the	four	grow	beds	running	using	
clay	 and	 then	 expanding	 to	 new	 grow	 beds.	 When	 we	 obtained	 the	 first	 fund	 from	 the	
Kingdom	of	the	Netherlands,	we	were	able	to	fill	the	two	other	grow	beds	with	clay	as	well	
(see	figure	15).	
	
Using	the	second	fund	from	Students	for	Sustainability,	we	were	able	to	expand	the	system	
even	 further.	 For	 this	 expansion,	 we	 used	 a	 different	 approach,	 as	 suggested	 in	 the	
handbook	 from	the	Food	and	Agriculture	Organization	of	 the	United	Nations	(“Aquaponic	
Handbook	 for	 small-scale	 aquaponic	 food	 production”,	 2014).	 This	 approach	 uses	 1000L	
water	tanks	for	the	set-up,	as	can	be	seen	in	figure	16.	
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Figure	16:	Set-up	by	Handbook	
	
This	first	benefit	of	the	new	approach	is	that	all	the	steps	and	materials	necessary	to	build	
the	system	are	step	for	step	elaborated	in	the	handbook.	This	makes	it	very	easy	for	the	
BECDC	to	build		
	

Figure	17:	Realization	set-up	by	Handbook	
	
this	new	set-up.	Another	benefit	is	that	the	system	can	be	easily	maintained,	as	it	uses	three	
separate	grow	beds.	The	realization	of	this	set-up	is	shown	in	figure	17.	
By	 using	 the	 handbook,	 it	 was	 relatively	 easy	 to	 install	 the	 new	 grow	 beds.	 The	 only	
struggle	 we	 encountered	 was	 making	 sure	 the	 syphoning	 functioned	 properly.	 The	
syphoning	 is	 used	 to	 drain	 the	water	 from	 the	 grow	 beds	 into	 the	 sump	 tank.	 However,	
when	 the	 three	 grow	 beds	 syphon	 simultaneously,	 the	 pressure	 difference	 between	 the	
sump	 tank	and	 the	grow	beds	causes	 the	syphoning	 to	malfunction.	When	we	discovered	
this,	the	problem	was	easily	solved	by	making	sure	the	syphoning	functioned	consecutively.		
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On	this	page	there	 is	an	overview	of	how	the	aquaponic	system	expands	 in	ground	plans.	
The	first	ground	plan	shows	the	system	at	our	arrival	(1-11-2018).	The	second	ground	plan	
shows	the	current	situation	(28-1-2019)	of	the	system.	The	last	ground	plan	is	a	future	plan	
to	fill	up	the	tunnel	and	generate	a	higher	income.	
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3.9 Product expansion (promising ideas) 
Now	that	the	expansion	was	realized,	we	wanted	to	look	at	different	ways	of	gaining	profit	
by	making	the	customers	more	aware	of	the	community	centre	they	are	actually	spending	
their	money	on.	We	started	brainstorming	on	this	topic,	by	mind-mapping	different	ideas	of	
selling	 the	 harvest.	 The	most	 promising	 ideas	were	 products	 like	 basil	 pesto	 or	 tea	 (see	
images	19	and	20).	These	products	have	drawings	of	the	children	from	the	BECDC	on	them,	
which	make	the	products	more	personal.	When	we	discussed	our	idea	with	Shannon	from	
Pure	Good	and	Mr.	Hartzenberg,	they	told	us	to	first	investigate	whether	the	drawings	from	
the	children	would	really	sell.	
	
Therefor	we	came	with	the	idea	to	sell	Christmas	cards	with	drawings	of	the	children	from	
the	BECDC	on	 them.	We	 let	 the	children	draw	on	different	Christmas	 figures,	where	after	
Shannon	printed	them	on	little	cards.	The	cards	were	sold	on	a	display	with	the	following	
text:	 “African	 community	 project:	 African	 community	 project	 is	 an	 early	 childhood	
development	 centre	 in	 Belhar.	 They	 have	 an	 aquaponics	 farm	 on	 the	 property	 which	
supplies	Pure	Good	with	 some	of	our	organic	herbs	&	vegetables.	Help	us	 raise	 funds	 for	
new	seedlings	by	purchasing	a	pack	of	Christmas	cards	tags,	lovingly	coloured	in	by	the	3,	4	
and	 5-year-old	 children	 from	 the	 centre.”	 (See	 figure	 18).	 The	 customers	 could	 buy	 the	
Christmas	cards	for	only	R20,	whereof	the	whole	yield	went	to	the	BECDC.	This	little	project	
was	a	great	success,	but	because	all	cards	needed	to	be	bought	cash,	not	all	packages	were	
sold.	The	others	are	stored	till	next	year,	where	they	can	try	to	sell	them	as	well.	We	learned	
from	this	project	that	people	do	are	interested	in	these	kind	of	projects,	where	children	also	
contributed	to	the	appearance	of,	for	example,	a	product.	Packing	and	selling	therefor	items	
like	pesto	and	tea	could	be	a	new	product	the	community	centre	can	invest	in.		

Figure	18:	Christmas	cards	made	by	children		 	 	 	 	 				Figure	19	and	20:	Organic	tea	and	Basil	dip	ideas		
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3.10 Stichting Beleaf (NGO) 
Now	that	the	business	report	was	finished	and	the	first	expansion	was	realized,	the	biggest	
challenge	 for	 the	 project	was	 to	 ensure	 continuity.	 As	we	 experienced,	when	 there	 is	 no	
external	 pressure,	 the	 BECDC	 struggles	 to	 keep	 their	 momentum.	 To	 ensure	 that	 the	
obtained	 funds	 and	 expansion	 would	 come	 to	 good	 use,	 we	 decided	 to	 establish	 an	
organization	called	Beleaf	(BELhar	+	LEAF).	This	organization	would	have	two	benefits:	 it	
made	sure	the	Belhar	Centre	would	be	more	professional	in	terms	of	business	structure	and	
it	enabled	us	to	oversee	the	project,	even	when	we		
were	back	in	the	Netherlands.		
	
Professionalization	
We	used	the	business	plan	to	make	the	Belhar	Centre	more	professional:	we	provided	a	
business	analysis	and	included	important	further	elements	such	as	a	template	for	a	
collaboration	contract.	Also,	we	created	a	social	media	plan	and	made	a	professional	
website:	https://www.beleafaquaponics.com	(moreover	in	3.11).	
	
Overseeing	the	project	
Creating	an	organization	in	Holland	made	it	possible	to	oversee	the	project	and	to	regulate	
the	expenses	of	the	Belhar	Centre	when	new	funds	were	acquired.	It	also	enables	us	to	
bring	all	the	people	together	who	had	been	involved	in	the	project	into	an	advisory	board.	
The	organization	will	continue	to	look	for	funds,	so	that	the	BECDC	can	upscale	the	project	
even	further	and	potentially	expand	to	other	community	centres	as	well.	
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3.11 Website, Facebook, social media, etc. 
We	wanted	to	promote	the	organization	 ‘Beleaf’,	now	the	project	became	more	successful	
and	we	did	not	want	to	stay	unnoticed.	We	started	accounts	on	social	media,	also	to	become	
more	professional	and	potentially	attract	other	funders.		
	
Website	[www.beleafaquaponics.com]	
We	decided	to	create	a	Beleaf	Aquaponics	website,	mainly	to	create	more	attention	towards	
our	project	and	to	collect	more	funds.	Our	website	became	the	base	of	all	our	work,	blogs	
are	posted	with	updates	of	the	expansion	and	the	work	done	at	the	BECDC.	Funding’s	were	
promoted	on	the	website	to	show	other	potential	funders	what	they	will	get	back	from	us	
(publicity).	Our	mission,	team	and	project	are	stated,	so	everyone	could	be	aware	of	the	goal	
we	eventually	wanted	to	achieve.		
In	 the	 future	we	 could	 also	use	 the	 site	 as	 a	point	of	 sale	or	promotion	of	 the	 aquaponic	
system	so	other	community	centres/schools/companies	can	buy	the	system	and	profit	from	
it	 as	 well.	 The	 site	 will	 also	 be	 the	 base	 of	 our	 NGO,	 which	 will	 keep	 you	 posted	 about	
activities,	meetings	and	decisions	made.	

	
Figure	21:	Opening	website		
	
Facebook/Instagram/YouTube	
After	 we	 managed	 to	 start	 a	 website,	 we	 wanted	 to	
promote	 it.	 The	 best	way	 to	 do	 so	was	 to	 start	 different	
social	 media	 accounts	 and	 add	 as	 much	 people	 as	 we	
know	 and	 think	 are	 interested	 in	 the	 project.	 We	 could	
mainly	use	Facebook	to	inform	the	followers	of	a	new	blog	
post,	a	new	fund	or	other	progress.	Instagram	is	used	more	informal,	showing	pictures	of	the	project	and	
the	 children	 in	 a	 playful	 way.	 This	 makes	 our	 NGO	 not	
only	formal,	but	also	a	bit	more	tangible.	We	also	created	a	
video	on	YouTube,	 containing	a	 lot	of	 information	of	our	
project:	
https://www.youtube.com/watch?v=fNGBf0vgi3c&t=8s	
 
 

Figure	22	&	23:	Facebook	page	and	Instagram	account		
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3.12 Current role players, involvement and cooperation 
As	the	stakeholder	analysis	showed	(2.6),	 the	project	consisted	of	many	different	players,	
because	 the	 project	was	 running	 since	 2011.	However,	 some	 contacts	 and	 collaborations	
are	 weakened.	 To	 get	 a	 good	 overview	 of	 the	 project	 we	will	 discuss	 which	 players	 are	
currently	involved	compared	to	the	research	of	stakeholders	in	paragraph	2.6.		
	
CPUT	

- Mr.	Fareed	Ismail		
Mr.	Fareed	Ismail	is	the	initiator	of	setting	up	the	aquaponic	system	at	the	BECDC	for	which	
he	put	 in	a	 lot	of	afford.	 In	the	past	he	was	the	supervisor	of	many	international	students	
from	the	Netherlands	and	Germany.	Furthermore,	in	the	past	he	has	been	in	close	contact	
with	the	BECDC	and	often	went	to	visit	 the	centre	to	see	how	they	were	doing.	This	close	
collaboration	 has	 changed	 the	 role	 of	 Mr.	 Ismail.	 He	 is	 now	 more	 the	 contact	 person	
between	 the	 international	 students	 and	 the	 BECDC	 and	 besides	 he	 is	 overviewing	 the	
project	from	a	distance	to	lead	the	project	in	the	right	direction.		
	

- Master	students	CPUT	
In	the	past	Mr.	Ismail	tried	to	get	his	own	master	students	involved	by	let	them	do	the	visits	
at	the	centre.	In	this	way	more	people	were	getting	involved	all	having	a	different	view	and	
opinion.	The	 regular	 visits	made	 sure	 the	 centre	 could	not	back	off	 and	were	 able	 to	 ask	
questions.	 In	 the	 past	 half	 year	 those	 students	 didn’t	 regular	 visited	 the	 BECDC	 and	 the	
project	 slowed	 down.	 As	 the	 new	 study	 year	 started	 the	 14th	 of	 January	 Mr.	 Ismail	
promised	 to	 get	 this	 often	 visits	 from	 his	master	 students	 back	 on	 track	 to	 keep	 up	 the	
positive	energy	and	the	improvements	of	the	project.	
	
Belhar	Early	Childhood	Development	Centre	

- Children	
At	 the	moment	 the	Belhar	Early	 Childhood	Development	Centre	 is	 involving	 the	 children	
more	 than	 ever	 before.	 Daily	 a	 group	 of	 children	 will	 be	 taken	 into	 the	 tunnel	 of	 the	
aquaponic	system.	Here	they	feed	the	fish,	sprinkle	the	vegetables,	plant	the	seedlings	and	
they	 learn	 about	 the	 aquaponic	 system,	 vegetables	 and	 fish.	 Involving	 the	 children	 for	
educational	purposes	helps	with	raising	funds	and	has	a	great	value	for	the	BECDC	.	
	

- Teachers	
In	 the	 past	 the	 teachers	were	 not	 really	 involved	 to	 the	 project	 and	 only	 focused	 on	 the	
children.	 Currently	 the	 teachers	 are	 much	 more	 involved	 because	 we	 invited	 them	 to	
meetings	 at	 the	 centre	 and	 discussed	 about	 expanding	 the	 system	 and	 the	 needs	 for	 the	
centre	earned	by	the	system.	Beside	we	want	to	get	them	more	known	to	the	system	as	in	
taking	care	of	the	vegetables	and	fish	and	in	the	maintenance	of	the	system.	Making	them	
more	important	and	more	known	with	the	system	we	hope	they	feel	more	appreciated	with	
the	project.	
	

- Installers	
An	 important	 player	 are	 the	 installers	 because	 they	 are	 the	 main	 people	 doing	 the	
maintenance	and	expansion	of	the	system.	We	introduced	them	a	new	way	of	installing	and	
expanding	the	system	according	to	a	handbook.	The	expansion	according	to	the	handbook	
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is	carried	out	all	themselves	and	without	any	help.	Some	young	new	installers	are	watching	
the	new	adjustments	of	the	system	close	to	take	over	the	system	when	necessary.			
	

- Mr.	and	Mrs.	Hartzenberg	
Mr.	 Christiaan	 Hartzenberg	 is	 the	 chairman	 of	 the	 Early	 Childhood	 Development	 Centre	
with	 as	 his	 side	 his	 woman,	 chairlady	 and	 founder	 of	 the	 Early	 Childhood	 Development	
Centre,	Mrs.	Ria	Hartzenberg.	They	are	every	day	at	the	centre	and	put	in	a	lot	of	effort	and	
money	 into	 the	 centre,	 all	 to	 improve	 the	 conditions	 of	 the	 children!	 They	 have	 been	 so	
important	to	the	system	although	we	have	to	search	for	people	who	can	and	are	willing	to	
take	those	responsibilities	because	Mr.	and	Mrs.	Hartzenberg	are	getting	older.		
	
Government	Western	Cape	
The	Government	of	the	Western	Cape	is	not	actively	involved	to	the	project.	They	are	still	
paying	the	electricity,	part	of	 the	salaries,	 the	 lease	of	 the	building	and	the	support	of	 the	
children.	One	of	 the	main	goals	 is	 the	centre	being	 self-sustainable	 including	 the	building	
being	property	of	the	centre	and	not	being	as	dependent	from	the	government	as	they	are	
now.	
	
TU	Delft	
The	 TU	 Delft	 provides	 three	 students	 a	 year	 from	 September	 until	 the	 end	 of	 January	
including	a	three	month	stay	in	South-Africa.	During	the	stay	of	the	students	last	year	and	
this	 year	 many	 huge	 steps	 forward	 are	 accomplished.	 During	 the	 time	 no	 students	 are	
around	 the	 project	 slows	 down	 and	 the	 positive	 energy	 reduces.	 This	 is	 one	 of	 the	main	
problems	which	has	to	be	solved.	If	students	can	come	throughout	the	whole	year	or	they	
are	able	to	grow	the	project	themselves	that	would	be	a	great	step	in	the	right	direction.		
	
Funders	
Currently	we	 raised	 two	 funds	 during	 our	 stay	 as	 is	 described	 in	 paragraph	 3.9	 and	 are	
hoping	some	others	to	come	on	board	we	approached.	Those	are	important	players	for	the	
project	to	grow	and	succeed.	Both	funders	are	not	actively	involved	within	the	project	after	
funding	our	project.		
	
Customer(s)		

- Pure	Good	
A	 really	 important	 player	 for	 the	 project	 because	 of	 her	 being	 our	 only	 customer	 at	 the	
moment.	With	the	contract	we	signed	with	Pure	Good	we	want	to	ensure	continuity	 from	
both	 sides.	 In	 the	 future	we	want	 to	 have	more	 customers	 to	widen	 our	 risks	 and	won’t	
depend	 on	 one	 customer.	 The	 contract,	 visiting	 the	Waterfront	 Pure	 Good	 store	with	 all	
involved	 and	 getting	 Shannon	 over	 to	 the	 centre	 a	 couple	 of	 times	 strengthened	 the	
relationship	and	contact	between	centre	and	customer.	
	
International	students	
Besides	the	master	students	from	CPUT	and	TU	Delft	in	the	past	there	have	been	students	
from	Germany	as	well.	Having	students	over	in	the	past	have	been	better	for	the	community	
centre	 in	 almost	 every	way.	 Keeping	 them	 coming	 over	 is	 important	 for	 the	 project	 and	
besides	this	we	would	like	to	keep	all	students	on	board	somehow.		
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NGO	Beleaf		
NGO	Beleaf		is	on	his	own	a	player/partner	which	will	ensure	more	continuity	and	keeps	us	
involved	to	the	project	close.		More	about	the	NGO	Beleaf	is	in	paragraph	3.10.	
	
Henri	Pereira	
Henri	Pereira	 is	an	 important	player	because	he	sells	us	 the	clay	 for	 the	grow	beds	at	his	
own	purchase	price.	After	our	meeting	with	Henri	he	loved	our	story	and	we	learned	a	lot	
about	 the	 aquaponics	 life.	Getting	 the	 clay	 from	him	at	 his	 own	purchase	price	 saves	 the	
community	centre	a	lot	of	money.	
	
Seedling	company	Philippi	
At	the	moment	we	are	doing	business	with	the	seedling	company	in	Philippi	by	buying	our	
seedlings	from	them.	There	are	many	companies	around	selling	seedlings	as	well	but	at	the	
moment	we	know	how	to	do	business	with	this	company	and	which	has	been	reliable	and	
sells	all	our	supplies.	
	
Social	media		
All	 our	 followers	 and	 visitors	 on	 the	 social	 media	 (Website,	 Instagram,	 Facebook	 and	
LinkedIn)	are	kept	informed	of	the	progress	of	the	project.	With	a	growing	range	of	people	
getting	 to	 know	 the	 project	 we	 hope	 to	 find	 more	 easily	 funds	 and	 more	 people	 to	 get	
involved	 to	 succeed	 this	 project.	 Mouth	 to	 mouth	 is	 still	 one	 of	 the	 most	 valuable	
advertising,	we	would	like	to	get	more	understanding	among	our	followers	by	them	seeing	
the	progress	in	the	project.	
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4. Recommendations for future projects 
Our	 initial	project	plan	was	 to	 investigate	 the	 feasibility	of	aquaponics	 in	South	Africa,	 so	
that	we	could	recommend	the	best	business	plan	for	the	Belhar	Centre.	However,	we	found	
that	 the	viability	of	 the	project	not	only	depends	on	 the	economic	 feasibility	but	 also	 the	
social	and	educational	benefits	of	 the	system.	To	exploit	 these	benefits	 for	the	Centre,	 the	
last	 step	 of	 our	 project	 was	 to	 create	 a	 NGO	 (“Beleaf”)	 in	 Holland,	 so	 that	 we	 could	
guarantee	continuity.	We	think	that	this	project	has	got	real	potential	to	grow	and	spread	
among	other	Centres	to	help	more	children	from	townships.	By	getting	everyone	involved	
into	 the	 NGO,	 this	 projects	 has	 a	 strong	 foundation	 for	 future	 developments.	 Next	 to	
establishing	 a	 NGO,	 we	 also	 created	 a	 business	 report	 for	 the	 Belhar	 Centre.	 We	 found	
several	recommendations	for	the	future	of	this	project.	
	
Electricity	source	
In	this	report,	we	found	that	one	of	the	biggest	challenges	the	Belhar	Centre	currently	faces	
is	 the	 heating	 of	 the	water.	 It	 is	 important	 to	 keep	 the	water	 temperature	 at	 around	 29	
degrees,	as	this	is	the	optimal	environment	for	the	fish	to	produce	excrements	used	for	the	
vegetables	 to	 grow.	The	water	 is	heated	via	boilers,	which	 requires	quite	 a	 lot	of	 energy.	
Also,	 pumping	 the	water	 through	 the	 system	 causes	 a	 high	 electricity	 bill.	 Currently,	 the	
Centre	 does	 not	 has	 to	 pay	 the	 electricity	 bill,	 as	 they	 have	 an	 agreement	with	 the	 local	
government	regarding	the	rent	of	the	property.	However,	this	agreement	can	change	if	the	
Centre	decides	to	lease	or	buy	the	building.	Therefore,	it	is	highly	recommended	to	research	
alternative	 methods	 to	 heat	 the	 water	 and	 power	 the	 system,	 using	 natural	 sources	 of	
energy.	While	this	is	one	of	the	priorities	for	Fareed	Ismail	at	CPUT	as	well,	future	projects	
should	 collaborate	 with	 the	 energy	 department	 of	 the	 CPUT.	 This	 will	 make	 the	 system	
sustainable	as	well.		
	
Vegetables	and	herbs	
Research	is	recommended	on	the	vegetables	and	herbs	produced	by	the	Centre.	We	found	
that	 some	products	 can	be	 sold	with	 a	higher	margin	 (herbs,	 rocket,	 tomatoes,	 etc.)	 than	
other	vegetables.	However,	we	do	not	know	what	the	seasonal	effect	is	on	the	harvest	and	
demand	 of	 customers.	 Also,	 the	 spacing	 of	 the	 vegetables	 planted	 in	 the	 grow	 beds	 can	
cause	a	higher	yield	per	square	meter.	This	requires	further	investigation.	Furthermore,	by	
expanding	the	product	line	into	new	items	(such	as	basil	pesto	and	dried	mint	tea)	a	greater	
margin	of	 sale	 can	be	achieved.	Processing	 these	products	 also	 enables	 the	Centre	 to	put	
their	story,	the	origin	of	the	ingredients,	into	the	product.	This	will	also	stimulate	the	social	
cohesity	 of	 Belhar,	 as	 this	 story	 can	 provide	 a	 positive	 image	 of	 the	 township	 and	 its	
children.	
	
Find	new	customers	
Another	 challenge	 we	 found	 was	 the	 lack	 of	 customers	 for	 the	 produced	 vegetables.	
Currently,	 only	 one	 customer	 (the	 catering	 company	 Pure	 Good)	 buys	 the	 harvest	 of	 the	
Belhar	Centre.	While	Shannon	Smuts,	head	of	Pure	Good,	told	us	that	“the	Centre	will	never	
meet	her	demand	and	she	will	buy	every	vegetable	we	produced”,	we	thought	necessary	to	
contract	her	with	a	collaboration	agreement	between	Pure	Good	and	the	Belhar	Centre.	It	is	
recommended	 to	 find	 new	 customers,	 as	 they	 will	 guarantee	 a	 monthly	 sale.	 There	 are	
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many	companies	like	Pure	Good,	focusing	on	organically	produced	vegetables	and	wanting	
to	contribute	to	the	community.		
Using	 the	 recommended	 new	 product	 line,	 it	 is	 also	 possible	 to	 look	 for	 another	 sort	 of	
customer:	 retailers	 selling	 organically	 produced	 products	 like	 soap,	 salt	 and	 scented	
candles.	 This	 will	 open	 a	 whole	 new	 market	 for	 the	 Belhar	 Centre	 and,	 like	 previously	
mentioned,	it	will	create	a	greater	margin	of	sale.		
	
Umthunzi	
Umthunzi	is	an	organization	that	was	established	in	March	2018.	They	provide	products	to	
small	farms	such	as	soil,	the	plants	and	the	farmers..	They	take	care	of	the	vegetables	that	
are	 produced	 by	 the	 farms,	 pack	 them	 and	 sell	 them.	 In	 the	 future	 the	 BECDC	 could	
collaborate	 with	 Umthunzi	 to	 learn	 how	 to	 package	 different	 vegetables	 and	 herbs.	
Umthunzi	 could	 also	 help	 the	 BECDC	 with	 finding	 opportunities	 for	 the	 vegetables	 and	
herbs	to	see	what	will	generate	the	most	profit.		
		
PEDI	
Another	opportunity	is	to	get	in	contact	with	PEDI,	which	is	the	other	supplier	to	Pure	Good	
Food.	Price	lists	can	be	discussed	and	packing	of	different	vegetables	can	be	learned.	PEDI	is	
mainly	 focused	 on	 agriculture,	 but	 they	 can	 learn	 the	 BECDC	 how	 to	 grow	 different	
vegetables	and	how	to	harvest	different	herbs	and	vegetables	because	of	their	experience.		
	
Social	challenges	
we	saw	that	the	BECDC	is	struggling	with	a	lot	of	social	challenges.	Last	year,	students	improved	
the	security	around	the	Aquaponic	system,	securing	the	most	important	elements.	However,	in	
case	of	an	expansion	it	might	be	worthwhile	to	look	for	ways	to	further	protect	the	system.	It	is	
recommended	to	research	new	ways	of	security,	like	camera	empowered	installations.	
	
Funding’s	
To	 continue	 the	NGO	Beleaf,	 it	 is	 essential	 to	 obtain	more	 funds.	 Because	 the	 organization	 is	
now	 Dutch-based,	 we	 think	 that	 it	 will	 be	 easier	 to	 get	 into	 contact	 with	 possible	 European	
funders.	With	 the	new	 funding’s,	we	 can	 improve	 the	 system	at	 the	Belhar	Centre	even	more	
and	 potentially	 expand	 to	 other	 townships	 as	 well.	 It	 is	 recommended	 that	 future	 projects	
incorporate	this	fundraising,	contributing	to	the	NGO.		
	
Food	department	CPUT	
Mr.	Ismail	also	advised	us	to	get	in	contact	with	the	Food	department	of	CPUT.	They	can	pack	
vegetables,	 herbs,	 pesto’s,	 sauces	 etc.	 A	 collaboration	 between	 the	 BECDC	 and	 the	 food	
department	could	be	a	step	into	the	future	of	selling	to	bigger	markets.	
	
Oranjezicht/Old	biscuit	mill/	etc.	
When	the	BECDC	decides	to	work	with	organic	pesto’s,	sauces,	tea	etc.	they	will	need	to	find	a	
market	 to	 sell	 to.	 Shannon	 Smuts	 from	 Pure	 Good	 Food	 advised	 to	 look	 at	 the	 Oranjezicht	
market.	This	is	a	food	market	where	you	can	buy	organically	produced	food	products.	The	profit	
margin	 on	 these	 products	 is	 very	 high,	 because	 the	 market	 is	 very	 touristic	 and	 people	 are	
willing	 to	 pay	 a	 bigger	 price	 for	 a	 organically	 produced	 products.	 When	 these	 products	 are	
made	by	the	BECDC,	a	stand	can	be	rented	on	this	market	to	sell	these	products.	
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5. Self-reflection 
5.1 Setbacks and difficult situations 
There	are	many	reasons	 this	project	has	had	many	setbacks	 in	 the	past	and	 there	will	be	
more	in	the	future.	We	are	trying	to	prevent	the	community	centre	from	as	much	setbacks	
and	 difficult	 situations.	 Here	 are	 some	 setbacks	 and	 some	 difficult	 situations	 we	
experienced	and	learned	of	during	our	stay	in	South-Africa.	
	
Theft	
During	 the	 stay	of	 the	 last	 students	 they	had	a	 lot	 to	do	with	 theft.	That’s	why	 they	have	
been	 working	 a	 lot	 on	 securing	 the	 aquaponic	 system.	 However	 the	 bad	 neighborhood	
which	Belhar	is	will	always	try	to	steal	from	the	community	centre	especially	when	we	are	
expanding	 as	we	 are	 doing	 at	 the	moment.	While	we	were	 there	 they	 also	 succeeded	 in	
opening	 the	 sea	 container	 at	 the	 community	 centre	 which	 is	 full	 of	 materials	 and	 tools.	
Because	of	 this	many	 tools	 and	other	 stuff	 had	 to	be	bought	 again	while	 this	money	was	
reserved	 for	 other	 purposes.	 Securing	 the	 community	 centre	 is	 important	 and	which	 can	
always	be	improved.	
	
Communication	and	appointments	
The	communication	wasn’t	always	easy	in	South	Africa.	A	cultural	difference	maybe,	as	we	
Dutch	people	can	be	very	straightforward	and	expect	a	response	fast	compared	to	the	more	
laid	back	attitude	of	the	Africans.		
Often	we	experienced	that	we	had	to	wait	very	 long	 for	responses	or	even	never	had	any	
response.	This	slowed	down	often	our	progress	and	nothing	was	to	do	about	 it	 instead	of	
being	patience.	Bad	communication	resulted	people	cancel	 the	appointment	the	same	day	
or	just	didn’t	show	up.		
	
Purchases	and	Deliveries	
After	talking	to	Henri	Pereira	(see	Annex	4),	he	offered	us	to	buy	his	clay	by	only	paying	the	
purchasing	costs	of	his	company.	This	has	enabled	us	to	save	a	lot	of	money	on	the	clay.	We	
made	an	arrangement	to	buy	40	bags	of	50L.	He	was	at	the	time	(December)	only	available	
to	deliver	20	bags	and	guaranteed	us	that	the	other	20	bags	would	be	available	in	January.	
When	the	new	year	started	we	immediately	contacted	Henri	about	the	other	20	bags,	but	he	
told	us	he	won’t	be	able	to	deliver	the	clay	in	the	beginning	of	Jan,	but	only	at	the	end.	Us	
leaving	 at	 the	 end	of	 January	makes	 it	more	difficult,	 because	we	are	 the	ones	 in	 contact	
with	Henri.		
	
Also	 the	purchasing’s	 of	 the	materials	 for	 the	 expansion	of	 the	 aquaponics	brought	 some	
difficulties.	A	lot	of	different	stores	needed	to	be	visited	because	the	materials	couldn’t	all	
be	 bought	 at	 the	 same	 store.	 Therefor	 the	 delivery	 times	 of	 the	 different	materials	were	
different	and	 the	 start	of	 the	expansion	could	only	begin	when	all	materials	were	bought	
and	delivered.	This	made	a	small	delay	in	our	planning.	
	
Less	knowledge	
Before	we	came	to	the	BECDC,	we	thought	there	was	a	 lot	of	knowledge	of	the	aquaponic	
system	by	the	employees.	Mainly	because	they	already	have	been	working	on	this	project	
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for	several	years.	When	we	arrived	we	came	to	the	conclusion	not	everyone	we	are	involved	
with	 to	work	on	 this	project	had	enough	knowledge	about	 the	aquaponic	system	to	solve	
any	problems.	
	
Summer	holiday		
During	 our	 stay	 the	 CPUT,	 the	 Early	 Childhood	 Development	 Centre	 and	many	 partners	
closed	down	from	the	week	before	Christmas	until	half	 January.	At	 the	community	centre	
they	worked	throughout	the	summer	break	expanding	the	system	according	the	handbook	
but	 the	 rest	 was	 quiet	 and	 stood	 still.	 However,	 this	 gave	 us	 the	 opportunity	 to	 travel	
around	South	Africa	to	see	more	about	the	country.			
	
Syphoning	
As	already	mentioned	in	the	expansion	(see	business	plan),	the	syphoning	of	the	grow	beds	
caused	for	continuous	problems	during	the	installation.	This	was	especially	annoying,	as	it	
was	required	before	we	were	able	to	fill	the	grow	beds	and	start	making	profit.	We	found	
that	 the	 problems	were	 caused	 by	multiple	 reasons:	 the	 piping	 from	 the	 fish	 tank	 to	 the	
grow	beds	was	 too	 long,	 the	water	pump	could	not	handle	 the	pressure	of	multiple	grow	
beds	and	the	pressure	became	too	high	when	all	the	grow	beds	syphoned	at	the	same	time.	
We	resolved	this	 issue	by	adding	extra	water	pumps,	shortening	the	pipes	and	 letting	the	
syphoning	consecutively.	
	
Funding’s	
While	we	were	working	on	the	project,	we	noticed	that	there	is	a	great	need	for	extra	funds.	
We	found	that	for	the	system	to	break	even,	expansion	was	needed.	Before	we	started	the	
project,	 the	Community	Centre	used	 their	own	money	 to	 invest	 in	 the	system.	Because	of	
these	investments,	the	Centre	was	not	able	to	properly	pay	the	teachers	and	staff,	creating	a	
great	 need	 of	 additional	 funds.	 After	 we	 made	 “Beleaf”	 look	 professional	 by	 creating	 a	
website	and	writing	a	solid	letter,	we	started	emailing	as	many	funds	as	we	could,	asking	for	
money.	However,	we	found	that	most	of	the	NGO’s	did	not	respond.	This	was	partly	due	to	
the	 fact	 that	we	were	not	European	based.	By	establishing	a	NGO	 in	 the	Netherlands,	we	
hope	that	acquiring	funds	will	be	easier.	
	
5.2 Reflection Douwe 
I	have	always	wanted	to	be	an	entrepreneur	and	this	project	gave	me	the	opportunity	to	do	
so.	The	project	ended	up	being	very	different	 than	what	we	had	planned.	Our	main	goals,	
perspective	 and	 research	 changed	 because	 we	 were	 not	 aware	 of	 the	 fact	 that	
approximately	100	children	from	the	Early	Childhood	Development	Centre	were	involved.	
In	 hindsight	 this	 was	 the	 reason	 we	 really	 fell	 for	 this	 project,	 making	 us	 even	 more	
enthusiastic.	Those	changes	ensured	us	to	adapt	quick,	team	up	with	all	involved	and	define	
our	new	plans	and	approach.	We	started	this	by	seeing	as	many	people	as	possible	from	the	
community	 centre,	 CPUT	of	Belhar,	 our	 client	 Shannon	 from	Pure	Good	Food	and	others,	
such	as	The	Dutch	Consulate	that	could	potentially	add	value	to	the	centre	in	the	future.		
	
I	 had	my	doubts	 in	 the	 beginning	whether	 the	 project	 could	 be	 a	 success	 because	 of	 the	
setbacks	 they	had	 in	 the	past.	 In	addition,	 the	 initial	 costs	are	very	high	and	 the	monthly	
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profit	 is	not	 that	great.	 In	 result,	 the	system	 itself	at	 that	moment	was	not	profitable	and	
feasible	and	far	from	self-sustainable.	
However,	we	succeeded	 in	raising	 funds	 in	 the	 first	month,	expanded	 the	system,	got	our	
client	 Pure	 Good	 Food	 back	 on	 board	 and	 strengthened	 the	 relationship.	 Besides,	 we	
involved	 the	 teachers	and	children	 to	 the	project	and	commercialised	 the	project.	Having	
done	 this	 we	 got	 so	 much	 positive	 energy	 and	 everyone	 believed	 again	 in	 this	 project.	
Hereby	they	opened	up	even	more	to	us,	invited	us	for	their	family	parties,	took	care	of	us	
more	 than	 themselves	 and	 enjoyed	 their	 work	 and	 project	 again.	 For	 me,	 this	 was	 the	
ultimate	highlight	which	really	did	something	to	me.		
	
After	 we	 discussed	 their	 potential	 growth,	 different	 opportunities	 in	 the	 future	 and	 the	
milestones	we	achieved	during	our	stay,	there	was	just	one	thing	missing.	The	missing	thing	
after	a	very	successful	stay	I	dare	to	say	is	continuity.	This	is	also	the	main	reason	they	had	
setbacks	 or	 no	 growth	 anymore	 in	 the	 past.	 That’s	 why	we	 focussed	 on	ways	 to	 ensure	
continuity	 to	 this	 project.	 Teaching	 the	 involved	 how	 to	 think	 and	 handle	 businesswise,	
signing	official	contracts	with	our	clients,	teaching	the	next	generation	inhabitants	of	Belhar	
(the	children)	on	social	and	educational	aspects	using	the	aquaponic	system	and	setting	up	
a	NGO	Beleaf	in	The	Netherlands.		
	
Our	stay	was	a	big	success	for	them	and	I	can	say	I	have	learned	a	lot	as	well	and	I	will	stay	
involved	in	this	project	because	of	the	NGO	we	are	establishing.	I	have	improved	mostly	on	
a	 social	 level,	 because	 I	 got	 the	 chance	 to	 talk	with	 so	many	 different	 people,	 all	 having	
varying	 interests	and	backgrounds.	 I	have	gained	more	knowledge	 in	 the	 field	of	 starting	
your	own	business	in	a	climate	very	different	from	the	Netherlands.	The	most	enjoyable	for	
me	was	the	immediate	progress	in	tangible	and	intangible	development	of	the	system	and	
community	centre	that	everyone	could	see	after	a	relatively	short	period	of	time.	Truly	an	
experience	I	will	never	forget,	Cape	Town	and	Belhar	see	you	soon!	
 
5.3 Reflection Nina 
Before	we	went	 to	 Cape	Town	 to	work	 on	 this	 challenging	 project,	we	 had	 such	 another	
view	on	what	 the	 possibilities,	 project	 and	 environment	was	 there.	We	 arrived	 in	Belhar	
and	suddenly	there	were	so	many	children.	I	personally	am	really	loving	towards	children	
so	 for	me	 it	 was	 such	 a	 positive	 surprise.	 Since	 I	 began	with	my	 studies	 in	 Delft	 I	 have	
always	said	I	wanted	to	go	abroad	to	do	a	project	helping	those	people	in	need.	Seeing	those	
children	so	happy	and	enjoying	life	while	they	mostly	come	from	poor	families	melted	my	
heart.	
	
Our	 first	 ignition	 towards	 this	project	was	not	 in	 favour	of	 the	BECDC.	Which	meant	 that	
maybe	we	would	tell	them	they	had	to	stop	with	the	aquaponics	they	had	been	focussing	on	
for	so	many	years.	Coming	there	and	seeing	Mr.	and	Ms.	Hartzenberg	so	dedicated	towards	
this	system	and	having	so	much	confidence	 in	making	 it	work	really	got	me.	Therefor	we	
changed	 the	 subject	 and	 goal	 of	 our	work.	 This	 positively	 changed	 by	 look	 towards	 this	
project	and	the	eventual	result	of	it.	
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Then	we	 started	 getting	 the	 first	 real	 results.	We	managed	 to	 get	 even	 two	 funds	 for	 the	
system	to	expand	and	work	properly.	We	decided	to	print	the	amounts	on	paper	to	give	the	
community	 centre	 and	 especially	 their	 staff	 a	 real	 idea	 of	 what	 amount	 of	 money	 was	
sponsored	 to	 them.	Their	 reaction	was	so	heart	breaking	and	 from	 that	moment	 forward	
they	began	to	treat	us	differently.	Every	time	we	came	there	they	would	give	us	hugs	and	
tell	us	how	grateful	they	were	that	we	came	there	to	help	them.	In	the	beginning	it	felt	a	bit	
weird	 because	 it	 seemed	 they	 only	 liked	 us	more	 because	we	 gave	 them	money	 and	 not	
because	 of	 the	 other	 work	 we	 did	 for	 them	 (in	 terms	 of	 making	 a	 business	 plan,	 etc.)	
Eventually	 I	got	 the	 feeling	we	really	got	appreciated,	because	 they	became	really	excited	
about	our	future	plans	and	business	plan	we	made	to	eventually	get	there.	We	handed	them	
the	report	and	even	the	teachers	of	the	BECDC	read	it	to	get	a	better	view	of	the	system	and	
its	 opportunities.	We	 discussed	 the	 report	with	 all	 of	 them,	which	made	 everyone	 really	
involved	into	the	project	and	guaranteed	the	continuity	even	more.	
	
Then	we	came	with	the	idea	to	start	a	NGO	to	control	the	project,	even	when	we	would	be	
back	 in	Holland.	 I	 hope	 in	 this	way	we	 can	make	 them	happy	with	 even	more	 funds	 and	
make	everyone	really	involved	into	the	project	to	make	it	a	success.	I	hope	that	eventually	
the	NGO	would	grow	big	enough	 to	expand	 the	 system	 to	other	community	centres	were	
they	 would	 want	 this	 kind	 of	 system	 providing	 them	 with	 extra	 income	 and	 social	 and	
educational	values	in	cooperation	with	the	CPUT	and	Mr.	Ismail.		
	
I	am	really	happy	about	my	stay	in	Cape	Town	and	the	time	I	got	to	spend	with	the	people	
from	 the	BECDC	and	everyone	 involved.	 I	 hope	 this	NGO	will	 be	 a	 great	 success	 and	will	
keep	is	more	involved	into	the	project	to	make	it	an	even	greater	success.	I	hope	I	once	can	
come	back	to	Cape	Town	and	see	everyone	again	and	have	a	look	on	the	project.		
	
5.4 Reflection Stijn 
I	 chose	 this	minor	 program	because	 it	was	 a	 unique	 opportunity	 to	 both	 apply	 obtained	
knowledge	in	another	environment	and	simultaneously	being	able	to	do	some	good.	I	think	
that	the	first	two	months	of	lectures	really	helped	me	to	learn	about	establishing	a	business,	
finding	potential	opportunities	to	help	the	community	of	Belhar,	Cape	Town.	I	also	learned	
a	lot	about	the	culture	of	South	Afrika	and	the	remains	of	the	Dutch	imperialistic	influence,	
which	helped	me	to	understand	the	habits	of	the	African	people.		
	
This	became	especially	 evident	while	working	on	 the	project	 in	 South	Africa.	The	project	
goal	 we	 discussed	 with	 both	 our	 Dutch	 supervisor	 and	 the	 local	 people	 involved	 in	 the	
project,	focused	on	the	improvement	of	the	economic	feasibility	of	the	aquaponic	system.	In	
my	opinion,	our	biggest	challenge	was	to	change	the	mindset	of	the	people	involved	in	the	
project.		
	
When	I	arrived,	I	noticed	that	the	people	from	the	Community	Centre	were	combining	the	
business	 aspect	 with	 their	 charity	 background,	 resulting	 in	 high	 monthly	 costs.	 Mr.	
Hartzenberg,	head	of	the	Community	Centre,	prefered	giving	vegetables	away	to	people	in	
need	of	food	instead	of	selling	it	to	our	customer.	On	top	of	that,	he	was	only	willing	to	sell	
perfect	vegetables,	keeping	all	of	the	failed	harvests.	If	we	were	to	expand	the	system,	the	
fixed	costs	per	month	would	also	increase,	resulting	in	a	high	risk	for	the	Centre.	While	I	am	
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really	happy	with	all	the	funds	we	collected,	I	was	unsure	whether	this	would	turn	out	to	be	
too	big	of	a	responsibility	for	the	Community	Centre.		
	
During	our	stay,	this	dilemma	kept	bothering	me	and	I	wondered	if	we	were	really	helping	
the	Community	Centre	to	create	a	long	term	viable	source	of	income.	I	remembered	talking	
with	Mr.	 Hartzenberg,	 complimenting	 him	with	 all	 the	 hard	 work	 he	 and	 the	 staff	 were	
putting	 into	 the	 expansion	 of	 the	 system	 during	 the	 holidays.	 He	 told	 me	 that	 this	 was	
essential	because	he	knew	from	past	years,	the	moment	students	go	back	to	their	homeland,	
the	 drive	 to	 continue	 the	 project	would	 fade.	 This	 troubled	me	 and	 I	 felt	 that	we	 had	 to	
come	 up	 with	 a	 solution	 to	 counteract	 this	 scenario.	 While	 we	 were	 at	 the	 Community	
Centre,	we	saw	 the	energy	and	passion	 the	 staff	put	 into	 the	 care	of	 the	 children	and	we	
tried	 to	 make	 sure	 the	 aquaponic	 system	 would	 also	 play	 its	 part	 in	 this	 passion.	 By	
focussing	 on	 the	 social	 and	 educational	 aspect	 of	 the	 system,	 I	 think	we	 found	 a	way	 to	
ensure	all	the	staff	was	involved	in	the	system.	The	businessplan	we	wrote	and	presented,	
the	video	we	made	with	all	the	teachers,	the	collaboration	agreement	between	the	customer	
and	Mr.	Hartzenberg	and	the	establishing	of	our	own	NGO	back	 in	Holland	contributed	to	
this	 involvement.	 I	 think	 we	 succeeded	 in	 making	 this	 project	 part	 of	 a	 bigger	 family,	
involving	all	the	people	and	continue	working	on	the	project.	Even	now,	we	are	still	in	close	
contact	with	Mr.	Hartzenberg	and	I	think	this	shows	that	we	really	could	make	a	difference	
for	the	Community	Centre.		
	
Therefore,	 I	 can	 say	 that	 I	 am	 really	happy	with	what	 the	project	did	 for	 the	Community	
Centre.	It	learned	me	to	work	with	people	from	a	different	background	and	with	a	different	
mindset	 and	 resulted	 in	 an	 organisation	 in	 which	 all	 these	 cultures	 came	 together.	 This	
makes	this	kind	of	project	so	special,	and	I	am	really	grateful	I	was	part	of	it.		
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Annex 1 
Skype conversation Mr. Hartzenberg 
 
On	November	20th,	we	spoke	with	Mr	Hartzenberg	about	the	aquaponics	project.	
Unfortunately,	Mr	Ismail	could	not	join	us	but	we	encourage	you	all	to	add	or	alter	the	
information	we	derived	from	the	conversation:		
		
The	current	situation	of	the	aquaponic	system:		

- Since	the	previous	group	of	students	left	this	year:	A	system	is	running	at	the	
community	centre.	Restart	prototype	at	university	for	testing.			

- The	Belhar	Centre	is	a	non-profit	organization.	When	the	aquaponic	system	is	
optimized,	we	can	investigate	the	possibilities	of	commercialisation		

- There	is	an	urgent	need	to	increase	the	aquaponic	systems	at	the	community	centre	
to	replicate	in	other	communities	to	reduce	high	unemployment	and	hunger,	the	
Belhar	Centre	is	the	only	one	with	this	kind	of	system.	Furthermore,	there	is	not	
much	communication	between	other	farmers	or	organisations	managing	aquaponics.	
This	is	partly	due	because	aquaponics	is	a	relatively	new	concept	here.		

- The	selling	of	vegetables	to	Pure	Good	has	stopped:	A	product,	Bio	Sparkle	by	Pond	
Medic	added	to	the	system	reduce	ammonia	&	nitrate	levels.	It	is	not	harmful	to	
water	plants	or	fish	but	not	sure	if	its	food	safe	for	humans.	Before	selling	the	
vegetables	again,	this	has	to	be	ruled	out		

- 30%	of	the	vegetables	are	used	for	own	consumption,	the	rest	are	sold.		
- The	number	of	vegetables	harvest	per	year	and	the	most	profitable	vegetable	is	not	

yet	clear.			
- The	harvested	vegetables	are	being	transported	by	car.	This	is	expensive	(public	

transport	might	be	a	cheaper	option).	The	vegetables	have	to	be	sold	immediately	
because	there	is	no	fridge	to	keep	them	fresh.	The	distance	between	the	Community	
Centre	and	Pure	Good	is	10	and	20	kilometres.		

- The	aquaponic	system	is	much	more	secure	now	since	the	security	upgrade	by	
students	almost	nothing	has	been	stolen.	However,	pumps	and	copper	are	still	
valuable	items	and	there	is	always	room	for	improvement.			

- Most	of	the	funding’s	are	meant	for	improving	the	aquaponic	system	and	a	expansion	
program.	However,	it	is	now	used	to	cover	operational	and	labour	costs.		

- The	community	centre	have	three	fish	tanks,	sump	tanks	and	grow	beds	in	service,	
using	a	single	pump.		

- The	university	have	a	fish	tank,	sump	tank	and	two	grow	beds.			
		
Ideas	for	the	future:		

- Look	at	other	ways	to	transport	the	vegetables	(maybe	together	with	the	
university/Pure	Good)		
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- Make	a	better	design	for	the	aquaponic	system	(combining	solar	and	wind	energy)	-
	Integrate	the	aquaponic	system	with	the	wooden	pallet	structures	and	steel	
containers	holding	the	solar	panels	and	wind	turbines.		

- Further	improve	the	safety	(for	example	when	installing	systems	at	other	
Community	Centres)	by	triggering	sirens,	light	and	voice	alarms	when	people	get	too	
close.	-	Set	up	a	proposal/business	plan	for	funding’s.		

- Make	an	app	with	the	solar	panel	statistics			
- Expand	the	aquaponic	system	to	other	Community	Centres	and/or	schools,	

corporates	and	farms.		
		
Priorities	for	the	project:		

- Improve	the	aquaponic	system	design:		
● Integrating	the	system	with	the	wooden	structure	and	steel	container		
● Analysing	the	most	profitable	source	of	electricity	

(wind/solar/eskom)	allows	system	to	utilize	cheapest	available	at	any	given	
time.		

- Make	a	business	plan	for	expanding	the	aquaponic	system		
● Adding	an	educational	aspect:	using	the	system	at	schools	and	other	

Centres		
● Looking	for	commercialisation	(leasing/selling	the	system,	etc)		
● Looking	for	more	funders		
● Trying	to	cooperate	with	other	aquaponics	users	-	Look	into	better	

water	and	land	utilization	–	raising	system	could	be	option	to	use	ground	below	
for	additional	agriculture	activities:		

● May	not	have	enough	water	to	last	until	next	rainy	season		
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Annex 2 
Interview Dick Lek from Lek/Habo 

In	Holland:		
- The	water	circulates	in	a	closed	loop;	computer	controls	the	water	supply	and	adds	

10%	extra	to	the	plants	→	this	causes	for	the	water	savings,	the	aquaponic	system	
itself	is	just	a	buzzword.	

- Each	plant	can	be	harvested		
- In	Holland,	aquaponics	is	not	feasible	→	In	Holland,	we	have	“bulk	vegetables”,	as	

many	vegetables	per	square	meter.	To	make	the	aquaponic	system	profitable,	we	
need	multiple	football	fields	of	aquaponics,	which	is	clearly	not	feasible.		

- You	can	compare	vegetables	with	humans:	they	both	need	enough	nutrients,	water,	
etc.	But	too	much	will	kill	the	vegetables		

- Habo/Lek	provides	collective	maintenance,	not	preventive.	There	is	a	1-year	
warranty.	

- In	terms	of	marketing,	Lek/Habo	is	against	trade	fairs,	only	export	traders	show	up	
there.		

- A	farmer	has	all	the	(basic)knowledge	to	let	the	system	function	properly	
- Water	should	flow	through	the	grow	bed,	the	roots	should	get	enough	air.	Every	

farmer	swears	with	a	different	underground,	there	is	not	one	optimal	kind.	
- Habo/Lek	uses	a	system	made	out	of	PVC,	only	risk	is	that	deformation	occurs	at	45	

degrees	
	
In	South	Africa:	

- To	optimise	the	profitability	of	Aquaponics,	we	should	separate	the	fish	farming	and	
closed	loop	vegetable	growing.	If	these	two	systems	are	both	profitable	in	South	
Africa,	then	integration	might	add	to	the	profitability.	Therefore,	we	should	look	into	
the	market	value	of	vegetables.	

- We	should	separate	the	local	market	and	the	super	markets,	at	a	local	market	people	
add	value	to	locally	and	ecologically	produced	products.	

- Look	at	the	optima:	when	do	the	vegetables	grow	the	quickest	(temperature,	light,	
CO2,	etc.)	and	when	do	the	fish	grow	the	fastest.	All	these	factors	should	considered	
for	the	optimum	of	profitability	

- Define	sustainability:	economic,	consumer,	producer,	nature,	etc.	
- Mission:	be	honest	towards	the	company,	the	system	should	be	realistic	and	

profitable.	
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Annex 3 
Table supermarket prices	
The	 table	 below	 shows	 the	 prices	 of	 vegetables	 in	 different	 supermarkets	 in	 Cape	Town,	
South	 Africa	 around	 November	 2018.	 As	 there	 probably	 will	 be	 a	 higher	 margin	 for	
organically	 produced	 food	 and	 the	 purchase	 price	 for	 the	 supermarkets	 is	 lower,	 these	
numbers	will	 give	us	 some	sort	of	direction	 in	 terms	of	 sales.	At	 the	 time	of	writing,	 one	
euro	is	equal	to	15,8	R.	
	
 Pick n Pay Spar luxe Balmoral average 

Rosemary (20g) 9,99R 7,99R 6,25R 8,08R 

Mint (20g) 9,99R 7,99R 4,5R 7,49R 

Thyme (20g) 9,99R // 6,25R 8,12R 

Basil (20g) 9,99R 11,99R 6,25R 9,41R 

Parsley (20g) 9,99R 7,99R 5,5R 7,82R 

Rucola (80g) 17R // 16R 16,5R 

Lettuce (1 crop) 9,99R 10R 13,99R 11,33R 

Cucumber 11,99R 6,99R 5R 7,96R 

Tomato (kilo) 20,99R 20R 15R 18,67R 

Cabbage 24,99R 30R 18R 24,33R 
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Annex 4  
Interview Henri Pereira 
Henri	Pereira	-	My	Aquaponics	-	http://www.myaquaponics.co.za	
Aquaponic	system	since	2010,	4	x	3,5K	L	fish	tanks.		
	
About	Mr	Pereira	
Henri	Pereira	was	born	in	Mozambique,	where	his	father	had	tropical	fish.	Mr.	Pereira	kept	
the	fish	tanks	and	grew	tilapia.	When	he	had	moved	to	Johannesburg,	he	was	looking	for	
ways	to	make	this	fish	growing	economic	feasible.	When	he	heard	of	the	concept	of	
aquaponic,	he	invested	his	capital	into	aquaponics	and	began	to	sell	parts	of	the	system	in	
South	Africa.		
	
About	his	system	
Mr	Pereira	has	tried	all	kind	of	growing	systems.	Different	systems	are	suitable	for	different	
kind	of	vegetables.	Using	clay	can	be	used	for	many	vegetables	and	herbs,	using	“water	
floating”	is	mainly	suitable	for	leafy	vegetables	(spinach,	basil,	lettuce,	etc).	Mr	Pereira	uses	
the	“ebb	and	flow	method”,	with	50/50	clay	and	stone	and	a	top	layer	of	coco	peat	to	
prevent	the	clay	from	getting	too	hot	for	the	plants.		
To	heat	up	the	water	for	the	fish,	Mr	Pereira	uses	a	gas	heater	which	keeps	the	water	
temperature	at	18	degrees	Celsius	throughout	the	year.	
There	is	a	guy	working	in	Joburg	on	the	aquaponics	for	3	years,	but	still	makes	“stupid”	
mistakes.	Getting	an	expert	to	oversee	the	system	is	a	big	challenge.	
Mr	Pereira	is	approached	by	a	lot	of	NGO’s	to	invest	in	Aquaponic	systems	for	community	
centres	and	schools.	However,	he	is	doubtful	if	there	is	someone	trained	to	oversee	the	
project.	You	will	need	someone	to	monitor	the	system	every	day.	
If	Mr	Pereira	is	going	to	expand,	he	will	be	only	focusing	on	hydroponics.		
	
About	aquaponics	
Value	of	the	system	
Aquaponics	is	very	difficult	for	large-scale	production:	you	cannot	produce	that	much	fish.	
The	production	relies	mainly	on	the	vegetables,	which	can	be	produced	more	efficiently	
through	hydroponics.		
Labelling	the	food	as	“organic”	is	far	from	correct.	Organic	food	can	only	be	produced	in	soil,	
making	this	term	unsuitable	for	this	system.	Moreover,	organic	food	is	purely	a	marketing	
statement	and	is	a	very	empty	word.		
Problem:	customers	are	not	consistent.	Very	often,	they	will	say	that	they	need	lettuce	that	
same	week,	but	it	needs	time	to	grow.	Moreover,	the	demand	varies	per	season.	Selling	
lettuce	for	salads	is	much	more	difficult	in	winter.	
	
Production	
One	of	the	biggest	challenges	for	aquaponics	is	keeping	the	water	temperature	consistent	
through	the	year,	at	a	level	the	fish	enjoy.	If	the	temperature	drops	too	much,	the	fish	will	
not	eat	their	food	and	therefore	not	produce	any	waste	which	is	needed	for	the	plant’s	
nutrients.	Although	a	boiler	is	able	to	heat-up	a	lot	of	water,	having	a	couple	of	thousands	of	
litres	of	water	will	require	a	very	big	boiler.	Therefore,	a	gas	heater	is	more	efficient.		
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Spacing:	spinach	&	lettuce	will	need	about	100mm.		
Where	the	production	of	mint	and	basil	is	easy,	Mr	Pereira	is	battling	with	the	production	of	
rocket	and	thyme.	This	might	be	due	to	the	sun	heating	up	the	clay	in	the	grow	beds	too	
much.	This	is	harmful	for	the	plants,	which	a	top-layer	of	coco	blocks	may	prevent.	
The	biggest	struggle	at	this	moment	is	to	find	a	cheap	&	easy	frame.	Raft	Master	is	
something	that	might	have	the	solution.	
Harvest	is	seasonal,	mint	grows	everywhere	and	might	block	the	pipes.		
The	two	biggest	challenges	of	aquaponics	are	the	cost	of	fish	food	and	the	consistency	of	the	
water	temperature.	
Fish	should	be	able	to	eat	lettuce,	from	which	contains	enough	proteins.	Duckweed	is	also	
possible	(doubles	in	24h),	containing	35%	protein	but	also	a	lot	of	water	
In	Namibia,	because	of	the	lack	of	clay,	they	use	charcoal	which	also	works.		
	
Costs	
The	added	nutrients	for	the	plants	are	way	cheaper	than	the	costs	of	fish	food.	As	a	rule	of	
thumb,	you	will	need	35-50	grams	of	fish	per	m2	per	day.	
Lettuce	is	the	“cash	crop”:	in	four	weeks	the	seed	will	evolve	into	seedlings	and	after	four-
five	more	weeks,	they	are	ready	to	be	harvested.	This	is	much	quicker	than	for	example	
tomatoes	and	cucumbers.	
The	layer	of	coco	blocks	will	cost	50R/r	kg	and	provides	65L	of	volume.		
The	costs	of	expansion	depends	on	the	materials	used.	The	frame	can	be	made	of	wooden	
pallets,	with	a	pvc	sheet	inside.	
Mr	Pereira	is	only	selling	the	small	fish	to	other	Aquaponic	farmers.	He	is	keeping	the	big	
fish	for	his	own	system,	but	they	can	be	sold	for	45-50	R/kg.	
	
Extra	info	

- America	is	the	biggest	commercial	aquaponic	farmer.	A	lot	of	money	is	spent	in	the	
building	phase,	but	the	return	of	investment	is	very	low.		

- In	an	Israelien	study,	the	amount	of	fish	needed	is	calculated	(with	consistent	water	
temp	and	a	minimum	of	30%	protein	in	fish	food):	per	grow	bed,	you	will	need	35-
50	grams	of	fish	food	per	m2	per	day.	Also,	you	need	a	maximum	of	25	kg/1000L.	
Using	more	fish	will	cause	an	excessive	amount	of	ammonia.		
This	translates	into	the	following	calculation:	

1. Having	40m2	of	grow	beds	requires	2	kg	of	fish	food	per	day.		
2. Assuming	that	fish	are	200-300	grams	and	eat	1	or	2	percent	of	their	body	

weight	per	day,	you	will	need	200	kg	of	fish.	
3. Having	25	kg	of	fish	per	1000L,	results	in	8000	L	of	water.		

- Bangladesh	is	the	biggest	Aquaculture	producer	
- Aquaponics	should	be	a	way	to	effectively	use	the	water	with	ammonia,	produced	by	

the	fish.	To	be	profitable,	the	hydroponics	should	be	an	addition	to	the	aquaculture	
system,	not	the	other	way	around.		
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Annex 5 
Solar energy research 

Together	with	Mr.	Ismail	and	Matthew	Schouw,	we,	Douwe	Schoemaker,	Nina	van	Savooijen	
and	Stijn	Burmanje	conducted	a	research	on	the	solar	energy	and	the	output	temperature	of	
the	water.	This	research	has	to	be	applied	for	at	Mr.	Ismail	on	the	following	e-mail	address:	
IsmailF@cput.ac.za	
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Annex 6 
Fish transport research 
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1. Introduction 
 

The research proof of concept requires fish to be added to the MSPAS. The environment 

will be adjusted so as to make it comfortable and conducive for the fish. 
 

The Belhar Community Centre are currently farming with tilapia and has agreed to borrow 

some of their fish to be added to the MSPAS prototype at CPUT BV campus. 
 

This document will serve as a guideline for the transportation and welfare monitoring of the 

fish. 
 

2. Quality of fish 
 

The fish should be of good quality before they can be transported on long journeys. Weaker 

fish are less likely to survive (Harmon, 2009). Furthermore, according to the 

recommendations in (Berka, 1986), the water temperature difference should not be greater 

than 12-15 °C. Another aspect to take into consideration is the digestive status of the fish: 

“The fish with full digestive tracts also need more oxygen, are more susceptible to stress 

and produce excrements which take up much of the oxygen of the water.” (Berka, 1986). 

“Due to this mechanism, feed withdrawal, for 2-4 days before transport, is a way to 

improve the water quality (Murray, 1986, Hjeltnes et al., 2008) in the transport haul and 

must be regarded as a best practice” (Rosten, 2011) 
 

3. Oxygen required 
 

Providing the fish an adequate level of oxygen is critical for a good and least stressful way 

of transport (Harmon, 2009). The level of the oxygen metabolism of the fish is dependent 

on the weight of the fish and water temperature (Berka, 1986). “From the point of view of 

fish transport, for each 0.5 °C rise in temperature, the fish load should be reduced by about 

5.6%.” (Piper, 1982). Furthermore, the amount of oxygen consumed by the fish is also 

dependent on the level of oxygen available. When there are high levels of oxygen available, 

fish will consume more oxygen (Berka, 1986). Accordingly, at low levels, the fish will 

lower their O2 intake. During transport the oxygen does not fully satisfy, causing the fish to 

use stored oxygen from within their body. This causes for “an oxygen “debt” which must 
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be repaid when favourable oxygen conditions are

 experienced.” (Berka, 1986).

“Best practice (RSPCA Std.) would recommend enough O2 available for 150 % of journey 

requirement.” (Rosten, 2011). 
 

4. Water Quality 
 

The quality of the water is dependent on the pH, which is directly influenced by the CO2 

level and proportions of toxic ammonia. Ideally, the pH-level should be neutral (e.g. 7-8) 

(Harmon, 2009). The longer the transport, the more CO2 will be emitted causing the pH-

level to drop. According to Berka (1986): “If the CO2 level increases rapidly, as with heavy 

fish loads, fish become distressed. However, elevated concentrations of CO2 can be 

tolerated if the rate of buildup is slow.” As previously explained, lowering the digestion of 

the fish will decrease the excretion rates of the fish. The excretion of NH3 is also dependent 

on the metabolism of the fish (Berka, 1986). Lowering the water temperature will decrease 

the metabolism and therefore the production of the NH3. According to the Berka (1986): 

“the generally applicable zones of optimum temperatures for transported fish are 6–8 °C for 

cold-water fishes and 10– 12 °C for warm-water fishes in summer, 3–5 °C for cold-water 

fishes and 5–6 °C for warm- water fishes in spring and autumn, and 1–2 °C for all in 

winter.” A good ventilation will further limit the risk of a sudden increase in the 

metabolites (Rosten, 2011). 

 
5. Stock fish/water ratio 

 
The fish/water ratio should also be taken into account. According to Pecha, Berka and 

Kouril (1983), “parent fish can be transported: water/weight ratio of 1:2 to 1:3, but with 

smaller organisms this ratio could decreases to 1:100 to 1:200.” However, these ratios are 

also dependent on the kind of fish and the level of activity of the fish. When the fish are 

being transported, they usually show a large amount of muscular activity (Erikson et al., 

1997, Iversen et al., 2005) which requires a large amount of oxygen and thus also more 

space. Transporting more fish will also require more “muscle-activity” space. Therefore, it 

is recommended to make the loading process as smooth as possible, without hurting the 

fish (Rosten, 2011). 
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6. The system of transport 
 

Transporting live fish can be done in two basic methods: via a closed system (e.g. fish 

contained in a plastic bag) or an open system (e.g. a container). In a closed system, the 

sealed surrounding provides the requirements for self-survival, whereas the open system 

requires external help in the form of supplying oxygen (Berka, 1986). The successful and 

least stressfull

method of transport relies on the quality of the fish, amount of oxygen, water quality and the 

density of the stock (Berka, 1986). For this research , the fish will be transported a closed 

system. 
 

7. Before the trip to CPUT 
 

As previously mentioned, it is important to stop feeding the fish 4 days prior to the 

transport. Also, the water temperature of the fish tank at the Community Centre should be 

relatively low, so that the fish can be transported in cold water as well (around 15 degrees 

Celsius). Packing the fish should be done at the latest moment (Rosten, 2011). 
 

8. The loading phase 
 

Because the fish are relatively small (the fingerlings at the Community Centre are a couple 

of centimetres), it is recommended to transport the fish in a 5-gallon bucket. As a rule of 

thumb, there should be 25 kilograms of tilapia per 1000L water (Hess, 2018) Assuming that 

fingerlings weigh around 15 grams, 525 grams of tilapia will be transported to the 

university. This would require 21 litres of water. The difference of water temperature 

between the “tank water” and the    “transport    water”    should    not    be    greater     than     

12-15     degrees.  According to Berka (1986), the container to transport the fish should be 

filled with ⅔ of water and ⅓ of oxygen. This would mean that a 30-litre bucket should be 

filled with 20 litres of water of around 15 °C. When the transport is ready, the fish can be 

taken out of the fish tank via a fine mesh fish net and transported into the bucket. 
 

9. The transport 
 

Because of the short travel distance (3 kms), there is no need to add extra oxygen to the 

bucket while driving (Harmon, 2009). The bucket should be placed in a dark and well- 
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supported place, keeping the level of shocks during transport at a minimum. This will be 

essential for the lowest amount of stress (Berka, 1986). 
 

10. The unloading phase 
 

Unloading fish generate a high stress-response (Erikson et al., 1997) and is the most critical 

phase of the transport. According to Berka (1986), a new environment with different 

characteristics (e.g. water temperature, pH-level, amount of gasses, etc.) can cause a level 

of stress beyond what the fish can stand. It is therefore important to make sure the water 

quality

and temperature are at the same level as the “transport water”. When this is confirmed, the 

bucket can be placed inside the fish tank underwater, after which the lid can be opened and the 

fish are free to swim out of the bucket. 
 

11. Discussion 
 

Because of the short travel distance (around 3 kms), the fish will not need extra oxygen and 

the build-up of CO2 and NH3 will be of lesser impact (Harmon, 2009). The most important 

element is the quantity, quality and temperature of the transported water and the water at 

the destination. As previously mentioned, these new environments will have a great impact 

on the metabolism of the fish and therefore directly affect their stress levels. 
 

According to Noga (2000), the stress level of the fish is dependent on the severity and the 

duration of the stress as well as the health of the fish. Given that the fish at the Community 

Centre are in good health and the travel distance is relatively short, the level of stress can 

be reduced to a minimum, keeping the water quality in mind. 
 

12. Procedures 
 

The fish growth monitoring will take place from January to April 2019. The fish will be 

transported from the community centre in Belhar to the CPUT Bellville campus which 

spans a distance of less then 3 kms. Due to the short distance it is recommended to use a 

closed transport system. Transporting the fish will be done in three phases: the loading, 

transport and the unloading. 
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12.1 Loading phase: 
● Stop feeding the fish 4 days prior to the transport. The water 

temperature of the fish tank at the Community Centre should be 

approximately 15 °C. 

● Packing the fish should be done just prior to transporting using a fine 

mesh fish net. The fine mesh will prevent fins and spines from being 

tangled in the net. 

● 35 fish fingerlings will be loaded into a 80 litre container of which the 

lid will be sealed with a minimum 50mm air gap between the water and 

the lid. External oxygen supply is not required due to the short travel 

distance. It is important to seal the lid tightly, so no fish or water can 

escape during the transport.

12.2 Transport phase:(Cheng & Hammond, 2017) 

● The transport of the fish will be done by the community leaders SUV. 
 

● Stress during the transportation will be minimized by placing the 

bucket in a dark and secure place and ensuring an ease of transport to 

prevent water splashing. 
 

12.3 Unloading phase: 
● The water quality and temperature of the water in the new environment 

should be of a similar quality as the transport water. 
 

● The container with the fish will be immersed in the new tank at CPUT 

BV allowing them to swim out freely. 
 

13. Welfare and monitoring of fish growth 
 

The Welfare and monitoring of fish growth were based on the literature by (Johansen et al., 

2006; Martins et al., 2012) as guidelines. 
 

13.1 Site conditions: 
 

● Water levels to be consistently monitored daily. 

● Water clarity/turbidity 
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● The following water conditions will be measured by using a standard 

pool test kit on a weekly basis: 

o pH levels should be between (7-8) neutral 
▪ Acidity 

▪ Alkalinity 

▪ Chlorine content should be zero 

● Temperature of the water will be monitored and adjusted gradually to 

the comforted levels required for the fish. 
 

13.2 Clinical signs of ill fish will be monitored : 
 

● Fish swimming on their sides and erratically. 

● Colour change and fin/appendage loss 

● Mucous on fins: indicates the presence of pathogens
● Aggression: fish attacking one another or being territorial. 

● An indication of low dissolved oxygen will show when the fish starts 

gasping at the surface of the water. To ensure the prevention of low 

dissolved oxygen the system allows for continuous flow of water and 

siphoning through the grow bed. This system has been proven adequate 

at the community centre. Additional air pumps can be added if 

required. 

● Sick fish will be quarantined while being treated or medicated. 
 

13.3 Nutrition: 
 

● The fish will be fed commercially available fish feed. 

o Fish will be fed twice per day after sunrise and before sunset. 
o Fish feed for tilapia must contain 25 % protein. 
o 5 - 10 g of tilapia fingerlings require 10 – 5% feed of bio mass. 

 
13.4 Growth monitoring: 

 
● A water filled transparent container will be weighed and thereafter the 

fish placed inside measuring the difference to determine the fish weight 

before placing into the tank and at the end of the trial. 

● The growth length of the fish will be determined on averaged by 
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placing a grid-marked base in the tank and allowing the fish to swim 

over the 20 mm square markings and photographing them on a weekly 

basis. 

 
 

14 Prevention Strategy for Invasive species into local waters: 
 

The information used to educate the relevant individuals will be disseminated using 

the following documents: 
 

● Risk assessment for Nile tilapia Oreochromis niloticus in South Africa 
● Introduction To Invasive Alien Species 

 

The following strategies will be implemented: 
 

● Verbal communication 
The community leader will be educated regarding the implications of foreign fish into 

local waters and dams. 
 

● Visual Display 
 

A4 Signs will be designed and displayed around the MSPAS prototype at CPUT and at the 

community center to inform individuals and students that the Tilapia should not be 

removed and introduced into local waters. 
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Annex 7 
Business model 
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Annex 8 
Contract Shannon 
	

1. Collaboration Agreement 

The purpose of a collaboration agreement is to set out the terms and conditions of the relationship 
between two companies. This agreement describes their understandings and commitments to this 
collaborative effort. 
 
 

2. Duration and Scope of the Agreement 
  
According to the terms of this agreement, Beleaf Aquaponics (hereafter referred to as “the Company”) will 

collaborate with ________________________  (hereafter referred to as “the Partner”)  beginning 

from ___________20____ to ___________20____. 

The scope of the agreement is based on a monthly trade of vegetables and/or fish produced by the 

Company and sold to the Partner. 

The scope and duration of the collaboration may be amended and/or extended through the joint 

agreement of the Company and the Partner. 

 
  

3. Decision Making 
  
All decisions will be made by the Company. However, the Partner has the right to advise on these 
decisions. If this advice is not followed up by the Company, the Partner has the right to cancel this 
agreement immediately. 
   

  
4. Collaboration Obligations & Structure 

  
The collaboration between the Partner and the Company consists of a monthly sale of vegetables and/or 
fish produced by the Company and sold to the Partner. Prior to the harvesting, the Partner can advise on 
the type of vegetable and/or herbs which are being grown. The Company is not responsible nor 
accountable for crop failure. In accordance with the Company and the Partner, fish from the Company can 
be sold to the Partner as a one-time sale. 
The Partner agrees to the monthly harvest for the duration of the agreement. The amount and sort 
vegetable may be discussed with the Company.   
  
  

5.  Exceptions 
  
The Partner is not obliged to buy harvest: 

A)    During festive seasons and/or holidays. 
B)    If the Partner closes for a period of a week or more. 
C)    If the quality and/or sort of harvest is not to the satisfaction of the Partner. 
D)    In any other case in accordance with both the Company and the Partner. 
 

   
6. Termination of the agreement 

  
This Collaboration Agreement can be terminated: 

A)    If the collaboration period as stated in paragraph 2 expires. 
B)    If the Partner feels like his advice is not followed up by the company. 
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C)    In any other case in accordance with both the Company and the Partner. 
 

  
  

7.  Extension or amendment of the agreement 
  
This Collaboration Agreement can be extended or amended by the only through the agreement of 
both the Company and the Partner. The decision to amend or extend the agreement, and language 
describing the agreed upon changes shall be documented in writing, including the date of the 
amendment/extension, and the signatures of the representatives of both the Company and the Partner. 
  
This agreement was unanimously adopted by designated representatives the Company and the Partner on 

______________20____.   

  
Below, represents the full commitment of their organization to participate actively in the collaboration 
and implement fully all elements in this agreement. 
  
  
  
  
  
  
  
____________________________                               _________________20____ 
Representative of the Company                                                    Date 
  
  
  
  
  
  
  
  
____________________________                               _________________20____ 
Representative of the Partner                                                   Date 
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Annex 9 
Slide Show Powerpoint funders November 

slide 1 
 

slide 2 
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slide 3 
 

slide 4 
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slide 5 
 

slide 6 
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slide 7 
 

slide 8 
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slide 9 
 

slide 10 
 
 
 
 



 
 

91 

slide 11 
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Annex 10 
Logbook  
	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	

Novembe
r	(5-9)	

First	meeting	
with	Fareed	
Ismail	
(supervisor	
from	CPUT	
Belhar	and	
head	of	the	
university.	

Access	to	our	
new	office	at	
the	
university,	
meeting	
mathew	and	
visiting	the	
community	
center	for	
the	first	time.	

Contacting	as	
many	
potential	
people	and	
organization
s	(for	
information,	
funding	and	
relationships
).	Changing	
our	direction	
of	the	project	
with	the	help	
of	Fareed	
and	under	
the	approval	
of	mr.	
Kroesen.	

Day	at	the	
university	
working	out	
the	costs	per	
grow	bed	
such	as	
running	and	
fixed	costs	

Fixing	our	
stolen	battery	
from	the	car	
and	so,	worked	
at	home	at	the	
project		

Novembe
r	(12-16)	

Meeting	
Shannon	
(customer)	
at	the	
community	
centre,	
sitting	with	
her	and	all	
others	
involved	in	
the	project	to	
set	our	goals	
plans	and	
some	
discussion			

Day	at	the	
university	
working	out	
the	costs	per	
grow	bed	
such	as	
running	and	
fixed	costs	

Day	at	the	
university	
working	out	
the	costs	per	
grow	bed	
such	as	
running	and	
fixed	costs	
and	making	a	
presentation	
of	our	plan	to	
get	funding.	

Preparation	
and	the	
meeting	at	
the	
consulate	
with	Nichi	
including	a	
presentation
.	

(99%)	sure	
fund	of	15.000	
Rand	from	the	
consulate	to	run	
the	first	4	grow	
beds	(fixing	the	
invoices	and	
bank	details	
with	the	
Community	
centre.	Meeting	
with	Henri	an	
aquaponic	
system	owner	
in	Johannesburg	
(new	insights	
how	hard	it	is	to	
maintain	and	
run	an	
aquaponic	
system.	
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	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	

Novembe
r	(19-23)	

Installing	the	
4th	grow	bed	
(piping	and	
make	the	
system	run)	

Picked	up	the	
clay	at	the	
university	
and	
transported	
to	
Community	
centre	
Buying	
Seedlings	in	
Philipia	with	
Mr.	
Hartzenberg	
and	planted	
them.	

Class	photos	
with	the	
children	with	
the	
aquaponic	
system	and	
printing	the	
photos	

Syphoning	
day	(pump	
wasn’t	
working	
properly)	

Drawing	with	
the	children	all	
day	for	the	
packaging	for	
fundraising	
with	Pure	Good	
Food		

Novembe
r	(26-30)	

First	harvest	
since	2017	
with	
customer	
shannon	+	
small	
interview	
with	camera	
man	from	
Pure	Good	
Food	

Picking	up	
the	
remaining	
onions	at	the	
community	
centre	
Went	to	Pure	
Good	Food	in	
Observatory	
(catering	to	
600	
employees	of	
Get	Smarter)	
Skype	
meeting	with	
S4S	try	to	get	
funding	
between	(0-
3000	euro)	

At	the	
university	
paused	by	a	
lunch	with	
Chairlady	
(Maria)		
	
	

Working	on	
the	business	
report	for	
the	Belhar	
Centre.	

With	Fareed	
new	research	
about	keeping	a	
water	tank	
constant	on	29	
degrees	with	
solar	and	
regulating	the	
water	flow	

December	
(3-7)	

Doing	
research	on	
the	
temperature	
and	
waterflow	of	
the	
Aquaponics	
at	CPUT	

Second	day	
of	research,	
writing	the	
research	
report	

Finishing	
funds	S4S	

Working	on	
business	
report	

Helping	at	the	
Community	
Centre,	
supporting	the	
staff.	



 
 

94 

	 Monday	 Tuesday	 Wednesday	 Thursday	 Friday	

December	
(10-14)	

Started	
installing	5th	
and	6th	grow	
beds.	

Helping	at	
the	
Community	
Centre,	
supporting	
staff	

Finishing	
report	
research	Mr.	
Fareed	
Ismail	water	
temperature	
&	flow	meter.	

Finishing	
the	website	
and	social	
media	
platforms	

Clay	deliveree	
at	the	Belhar	
Centre.	
Christmass	
party	at	the	
Centre	with	the	
kids.	

December	
(17-21)	

Installing	the	
5th	and	6th	
grow	bed.	

Helping	at	
the	
Community	
Centre;	
Lunch	with	
Shannon	
(Pure	Good	
Food)	at	her	
store	
together	
with	the	
staff;	
Second	clay	
pebbles	
delivery.		
	

Finishing	
business	
report	for	
the	
Community	
Centre.	

Installing	
new	grow	
beds,	
helping	staff	
with	
cleaning	and	
preparing	
for	the	
holidays.	

Buying		
seedlings	for	
the	new	grow	
beds,	planting.	

December	
(24-28)	

	 	 	 	 	

December	
/January	
(31-4)	

	 	 	 	 	

January	
(7-11)	

Making 
questions for the 
interviews in the 
films, making 
storyboard. 	

Back	to	the	
community	
centre,	
checking	on	
the	plants	
and	cleaning	
the	grow	
beds.	
	

Starting	on	
the	end	
report,	
writing	
blogs/posts	
for	the	
website	and	
Facebook.	
	
	

Finishing	
business	
report,	
sending	it	to	
everyone	
involved.	

Welcoming	
children	back	at	
the	community	
centre,	
supporting	the	
staff.	
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Monday	 Tuesday	 Wednesday	 Thursday	 	Friday	

January	
(14-18)	

Meeting	with	
Fareed,	
catching	up	
what	we	are	
working	on.	

Interviewing	
Fareed,	
discuss	the	
business	
report.	
Taking	
Fareed	tot	
the	
community	
centre,	
showing	him	
how	the	new	
grow	beds	
are	installed.	

Working	on	
the	end	
report.	

Working	at	
the	
community	
centre,	
change	the	
arrangemen
t	of	new	
plants.	

Interviewing	
people	from	the	
community	
centre	

January	
(21-25)	

Interviewing	
people	for	
the	movie,	
editing	
movie.		

Working	on	
end	report	

Welcoming	
Shannon	to	
the	Centre,	
showing	new	
grow	beds	
and	signing	
contract.	

Working	on	
end	report	

Goodby	Belhar	
Centre,	Fareed.	
Showing	movie	
and	report.	

	 	 	 	 	 	

	
	
	
	
	
 
 
 
	
 
 


