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Industry Map
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22 commercial farms producing +60,000mt/annum. &Gﬁ.m ,f':' s

+2,500 ha under pineapples planted on a 5 year cycle. — 'xa,,, A )

1,000 ha harvested/annum at an average yield of 60mt/ha. . :, . v, Umzimkulu

Bathurst — centre of pineapple growing area. S e . S A d T~ \, Bisi
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Historical growing area.

Previously +1,200ha under pineapples. ¢ ] -
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Factory Move
East London to Bathurst.
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Reduce pineapple transport costs..
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Between 2001 - 2007 the Eastern Cape Pineapple Industry experienced
severely unfavourable trading conditions.

By July 2007 the industry was on the brink of collapse.

Due to:

Cyclical international pricing for canned pineapple — at 3% of the world
market and with >90% of product exported, the local industry is a price taker.

Exposure to the ZAR:USS exchange rate (relatively strong between 2001-
2007).

Declining fruit volumes — attrition at the two fruit processors (Summerpride
Foods and Collondale Cannery) translated to declining fruit prices and
attrition in grower numbers: down from 50+ in 2000 to 23 in 2007.

Declining plantings — on a 4 year crop cycle future volumes affected.

Cadmium contamination of parts of the fruit supply — canned pineapple
product returns led to huge losses in 2007.

2007 losses added to carried forward losses (2001-2006) left fruit processors
in a highly vulnerable position.
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Turnaround Strategy — Key Thesis

Key Thesis:

Convert a primary agriculture to agro-processing business into a
primary agriculture to agro-processing to nutra-pharmaceutical

business

By:
Merging Processing Assets
Rationalisation of Core Business Activities
Recapitalisation (Processing and Agricultural Industries)
Transformation (BBBEE)
Stabilisation (Bed down the Business Case)

Innovation Strategy — value addition to what were previously considered
waste products (30%-50% agricultural produce in the world goes to waste)




Merge

Merger of Summerpride Foods and Collondale Cannery.
Rationalise

Cease Pineapple Canning operations and convert to juice concentrate only .

Extensive retrogressive financial modelling showed a juice concentrate business model to
be far more stable than canning.

Recapitalise

ECDC Financed NNIP Leveraged Buyout of Summerpride Foods — control back in industry
hands and loan accounts back to farmers. Saved the industry.

Land Bank restructured facilities appropriately.
Transform
BBBEE Transaction — Workers’ Trust acquisition of 26% equity in NNIP.
Funded by Eastern Cape Department of Agriculture via ECRFC.
Stabilise (Bed Down the Business Case)
Perfect core pineapple juice concentrate (PJC) product.
Reduction of debt levels through disposal of non-core assets (canning plant and land).
Diversify Core Product Range (NFC, clarified PJC).
Effective utilisation of Land Asset (rent out space no longer needed for Canning).
Reduce Exposure to Exchange Rate (increase local market participation).
Innovate (Zero Waste Strategy)
Implementation of waste beneficiation projects (Ongoing).




Critical Success Factor
Key Stakeholder Buy-In

Academic
Institutions
CSIR
CPUT
Stellenbosch
University
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Local
Government
Cacadu
District and
Ndlambe Local
Municipalities
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Industry
NNIP
Summerpride
Foods
PGA

Successful

Turnaround

P

Provincial
Government
EC Dept. Agric.
ECRFC

)|

Workers
Trade Union
FAWU

Development
Finance
Institutions
ECDC
Land Bank







Pineapple Dietary Fibre
World First

Project Start March 2009, based on:

Internet research indicated pineapple may be an excellent source of dietary fibre.
Worldwide focus on health in diet.

Waste stream volume 25,000 to 30,000mt/annum generating +R150,000/annum as low cost
animal feed.

Dietary fibre projected volume — 3,000-3,600mt annum
Financial modelling (now proven) indicated £+R60-R80,000,000 in revenue at full capacity.
Funded by industry and ECDC.

Project Timelines:

Laboratory scale product and process research: March-Sept 2009.

Built and commissioned pilot scale mini-production line: Oct 2009-February 2010 for proof of
process, commercial sampling, verification of modelling assumptions.

First commercial order 22 Feb 2011.

Scale-up proposal April 2011.

Fund raising May 2011-November 2011 for 25% scale-up.
Financed by Land Bank.

Factory build: December 2011-August 2012.
Commissioning: September-October 2012***




Pineapple Dietary Fibre
(cont.)

Progress to Date
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***Difficulties in plant commissioning are being overcome:
scale-up from mini-production to fully automated industrial scale not linear.
Changes to PJC process changed DF input product
Complete redesign of drying system — local design and build.

ECF Grant Funding (R15m) secured.

Scale up to 60% capacity in 2016.

Bread manufacture is marketing focus, but also used in boerewors, cheese, snack bars.
Du Pont currently doing R&D work on bread

SA Bread Market = 1.3bn loaves/annum = 910m metric tons/annum = 10,920mt of
dietary fibre @ 1.2% addition rate. 20% market share = 100% DF capacity.

DF in retail > R700/kg.
Target Sales Price with Market Mix = R40.00/kg

Dietary Fibre Potential Annual Usage
- SA Bread Market

655mt

655mt

w Pioneer Foods
- Premier Group
® Food Corp

4040mt
2293mt

3276 mt




Pineapple Fruit Waste




Mini-Production Line &




15t Phase Scale-Up
(15% Capacity)

B )

b (D) '




Pineapple Dietary Fibre @
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2.5% Pineapple Dietary Fibre
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Developmental Learnings

Developmental projects always take longer than expected.
Never underestimate non-linearity of pilot to commercial scale-
up.

Commercial automation of manual pilot processes a challenge.
Simplify commercial scale-up as far as possible — too much
optionality = too much complexity = loss of efficiency.

***Dietary fibre scale-up — factory commissioning budgeted to
be 2 month process.

Actual £2.5 years:

Pineapple Juice Concentrate Factory process changes = changed input
raw material to dietary fibre = changed dietary fibre product

Machine efficiencies on automated basis < manual basis.
Inefficient drying process — complete redesign.
Lack of funding to implement necessary changes.

Only fully functional in 2016 (+60% of capacity)




MCC and Bromelain

Project Start 2011, based on:

a. Research (Stellenbosch University 2008/2009) indicated pineapple leaf fibre may be a
source of extremely pure alpha-cellulose.

b. Alternative/natural healing compounds such as Bromelain gathering momentum in
worldwide use.

c. Measurement and Projection of quantities of pineapple plant material available on farms
indicated sufficient volumes for viability.

d. Business case development and first phase financial modelling indicated viability at
relatively low fibre and bromelain yields.

e. MCC and Bromelain — high value items (MCC R40-R450/kg depending on purity, bromelain
$60-5120/kg depending on purity).
f. Project funding from Cacadu District Municipality, ECDC and NNIP own funds.

Budgeted Project Timeline

Build Mini-Producti Fund Raising for 20%
Laboratory Phase u A ini-Froduction First Commercial Order ST Factory Build Commissioning
Line (Bathurst) Scale-Up
Feb-11 Jun-12 Aug-12 Mar-15 Aug-15 Apr-16 Oct-16
Actual Project Timeline
Build Mini-Production| . o Fund Raising for Scal -
Laboratory Phase . Pilot Trialling Commissioning
Line (Bathurst) Up
Feb-11 Jun-12 Aug-12 Mar-16 Aug-16 Aug-17 Feb-18

Project Milestone - DuPont Involver
Aug-13




Uses of MCC

Pharmaceutical Industry:

* MCC revolutionised tablet production in the pharmaceutical industry.

* It compacts well under minimum compression pressures, has high binding
capability, and creates tablets that are extremely hard, stable, and yet disintegrate
rapidly.

* Other advantages include low friability, inherent lubricity, and the highest dilution
potential of all binders.

Food Industry:

* Anti-caking agent and flavour carrier in grated and shredded cheese.

* Stabilizes foams.

* Stabilizes emulsions.

* Replaces fats and oils, is used in low fat hot dogs, reduced fat ice cream.
* Forms gels, improves adhesion(cling) of sauces, salad dressings.

* Modify texture — thickens with favourable mouth feel.




Uses of Bromelain

Bromelain is an anti-inflammatory agent.

Main uses are athletic injuries, digestive problems, phlebitis and
sinusitis.

Also proposed in the use of arthritis, chronic venous insufficiency, easy
bruising, gout, auto-immune disorders and ulcerative colitis.
Bromelain may also stimulate the immune system, and is currently
under trial in the treatment of cancer (UK).

Trials are underway in the USA in the treatment of asthma.

Currently in use in post-operative curative tissue-building applications
for eye cataract operations.




MCC Progress to Date

1. Measurement and Projection of quantities of plant material available — 5
year plant counts, harvesting plans.

2. Extensive pilot trialling/physical sampling from each farm for yield/hectare
calculations - macro yield equation.

3. Methodology of harvesting pineapple plant material confirmed. SMME
partner identified.

4. Extensive pilot trialling of plant component separation (leaf, stem, waste) —
micro yield equation >550 data sets. Online interactive database.

5. Business case and financial modelling for MCC complete.

6. Leaf Fibre Extraction Process Development
¢ Cleaning plant leaf material in a pre-process system with quality parameters and grading.
* Hammer milling green leaf.
e Screening to liberate leaf fibre.
* High pressure water jet leaf fibre cleaning process.
¢ Cleaned wet alpha cellulose fibre drying process.
* Dry fibre chopping and macerating process.

7. MCC Process Development
* Multi-stage chemical pulping.
* Mechanical pulping.
e Acid Hydrolysis.
e Bleaching.
e Dialysis.
*  Drying.
8. MCC Final Product

e Mini-production trialling.
* Product testing.

9. Scale-Up Decision — October 2016




MCC Process
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1. Adult diapers manufactured utilising pineapple leaf fibre.

2. Exceptionally soft and absorbent.

3. Point of difference — washable!



Bromelain z Progress to
Date

1. DuPont approval of crude and concentrated NNIP stem and leaf bromelain

24/11/2015 - from Tertius Cilliers (DuPont)

“As discussed this afternoon, good news indeed. The tryptic digest results came back and from the attached report the
extracted fraction you submitted compares very well with the Bromelain PBR standard of DuPont. | am therefore
confident that the product in its current format will be accepted by DuPont.”

*  Ongoing testing — finalised product specification — University of Stellenbosch.
*  Commercial Freeze Drying Trials — Marcold CT

* Design in process testing specifications — University of Fort Hare

2. Finalise Business Model and Scale-Up Plan ,’,
Presentation to NNIP board and ECDC end September 2016 — Go/No Go

3. Finalise Process Design/Engineering

September - August 2017

i
Bromelain Powder

4. First Phase Scale-Up
September 2017




Summary of Developmental
Experience to Date

* Developmental finance institutions such as ECDC and Land Bank are
critical to economic development success and have been crucial to
pineapple industry turnaround.

* However, (start-up) innovation projects in South Africa are
extremely difficult to fund.

* The funding gap lies between concept and commercialisation.

* Various funding possibilities (mainly based on job creation) exist but
rules are unclear, sometimes even to institutions themselves and
often impractical.

Example — matching funds, fund drawdown rules.




Summary of Developmental
Experience to Date

Venture Capital/Private Equity money an option, but at what
cost?

Even if developmental funding is available long timelines are a
problem - innovation projects often rely on first mover
advantage and cannot afford to be slowed down.

A method must be found of fast-tracking funding decisions and
time to draw-down - the gap between government and

commercial timelines must be closed.

Economic imperatives must always prevail to ensure
sustainability.

Every project needs a Champion.
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