Test & Iterate

inancial Analysis

GIS for Municipality Project
Dr. Samah Abu Assab



Concept Development Process

L LT

drrnn g
Mission .
Statement | Identify Establish
=————>| Customer Target
Needs pecifications

Generate
Product
Concepts

g . drnnn
. Development
Select Test Set Plan Plan
Product Product Final Downstream >
Concept(s) Concept(s) pecification Development

Perform Economic Analysis

Benchmark Competitive Products

Build and Test Models and Prototypes

GIS for Municipality Project
Dr. Samah Abu Assab

\/\/\/



5 STEPS OF THE DESIGN THINKING PROCESS
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Test your Prototype

" Early and often

" Adopt a Beginners mind is valuable at every step of the design
process.

" Each step along the way affords an opportunity to rethink, relearn,
and reboot as needed.

" Design process is rarely linear.



Expert View

“In the beginner’s mind there are many
possibilities, in the expert’s mind there are
few.” Zen teacher Shunryu Suzuki
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Expert View

The beginner’s mind is the mind of compassion. When our
mind is compassionate, it is boundless.

Zen teacher Shunryu Suzuki
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Test (1)

" Testing is where it can get a little scary

= Getting your product ideas in front of real users for feedback can be
daunting

= But the whole basis for prototyping early and often is intended to
keep us from forming attachments to ideas that may or may not be
worthwhile.




Test (3)

= By testing our prototypes with real users in context,
= observing their reactions,
= and getting feedback,
= we can refine our POV,
= [earn more about our users,
= and make the next iteration of the product that much better.

= |[t's important to test prototypes early in the design process so you can quickly
correct course if your product hypotheses are incorrect.
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Test (4)

“Prototype as if you know you’re right, but test as if
you know you’re wrong.” Stanford’s d.school
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Iterate

> Empathize
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Test & Iterate

* https://www.youtube.com/watch?v=0rYYdVyyc8s
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https://www.youtube.com/watch?v=OrYYdVyyc8s

Test & Iterate

A/B Testing
* https://www.youtube.com/watch?v=R1jAoOvWRNO
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https://www.youtube.com/watch?v=R1jAoOvWRN0
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Product Development Process and Project

Financial Analysis

Product Development Process
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Product Development Cash Flow

Sales Revenue
Operating Costs
Operating Profit

Investment (-)

Cumulative Cash
Inflow or Qutflow ($)

|
]
I
I
]
I

f , 1ime
\ ! :
\ 1 I
N I 1
~ 1 I
~ | I
"h-__l 1

1T T - — e o - - Investment
Development:  Payback !
~ Time Time :
I
I
Break Even :
]

L J

Time

15



GIS for Municipality Project

Questions to Answer with

PD Project Financial Modeling
Will the project be profitable enough to pay
back the initial investment?

What if our financial projections are wrong?
What is the worst case for breakeven?

Is it worth it to invest in more expensive
[tooling, design, packaging, recycling]?

Can we sell machines at a loss in order to get
a stream of ongoing revenue from sales of
[consumables, renewables, service]?

What is the cost (value) of recycling?
What if a new competitor joins the market?
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Net Present Value

period cash flow

NPV per%S 1 + discount rate) peried
NPV = Z

1+r)
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Net Present Value Formula
Net Present Value Formula

A &

1 2

+ o‘o+
1+r  (1+rp (1+1)

NPV=-C_+

-C, = Initial Investment
C = CashFlow

r = Discount Rate

T =Time
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Typical Inputs for NPV Analysis

Typical Inputs for NPV Analysis
* Development and testing cost (+ timing)

* Tooling investment (+ timing)

* Ramp-up cost and timing

* Marketing and support (+ timing)

= Sales volume (+ lifetime)

* Unit production cost

* Unit revenue

* Recycling cost or revenue

* Discount rate
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Negative NPV

Reasons why firms may choose to pursue a product or
service even if the financial analysis reveals a negative NPV
Development of core competencies

Positive externality with related products

Development of products for lead users (undeveloped markets)
Environmental policies

Competitive response

Development of goodwill

N oWy keE NP

Dynamic pricing

* Above situations can be considered as "spending" rather than investment.

* Consider some of these effects in the NPV analysis. The difficulty is to
quantify the beneficial effects.
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Typical Inputs for NPV Analysis

Development and testing cost (+ timing)
Tooling investment (+ timing)

Ramp-up cost and timing

Marketing and support (+ timing)

Sales volume (+ lifetime)

Unit production cost

Unit revenue

Recycling cost or revenue

Discount rate
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Base-Case Model Inputs

Model Inputs |Model Values |
Sales Volume Growth, machines 15% per year

Initial Sales Volume, machines 200000 units/year

Initial Retail Price, machines $260 per unit

Distributor + Retail Margin 40%

Retail Price Growth, machines -10% per year

Sales Volume, capsules 400 capsules/machine each year
Initial Retail Price, capsules $0.60 per unit

Retail Price Growth, capsules 5% per year

Product Development 5.0 $M over 1 year
Equipment and Tooling 4.0 $SM over 1/2 year
Production Ramp-up 2.0 $M over 1/2 year

Market Launch 10.0 $M over 1/2 year
Marketing and Support 5.0 $M/year

Production Cost, machines $55 per unit

Production Overhead 1.0 $SM/year

Production Cost, capsules $0.050 per unit

Recycling Rate, capsules 20%

Recycling Overhead 0.50 $SM/year

Recycling Cost, capsules $0.010 per unit

Recycling Recovery Value $0.0010 per unit (1gAl @ $1/kg)
Discount Rate 7%
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Values in 3M jexcepl where nofea)

Sales, machines

Salkes Volure, machines [units/ger)

Linit Wholesale Revenus, machines (Sunit)
Total Revenue

Product Development
Equipment and Tooling
Production Ramp-up
Marketing and Support
Production, machines
Total Costs

Paeriod Cash Flow
Period Present Valua
MNet Present Value
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1.25

1.25

-1.25
=1.23
1341

Coffee Machines Only

Year 1 Year 2 Year 3 Year 4
az a3 a4 a1 Q2 a3 Q4 a1 Q2 a3 a4 a1 Q2 a3 o4
6.24 T.80 7.80 9.38 8.48 8.07 8.07 989 668 B.38 g.38 10.03
40, 000 50000 50, 000 40,000 46,000 57,500 ST.500 &9.000 52900 88 125 86,125 78,350
158 154 158 154 140 140 140 140 1248 128 1248 128
6.24 .80 T.80 936 646 a.or a.or 8.68 6.68 8.36 8.36 10,03
1.25 1.25 1.25
2.00 200
1.00 1.00
B8.25 B.25 1.25 1.25 1.25 1.25 1.25 1.25 125 1.25 1.25 1.25 1.25
245 3.00 3.00 355 278 341 i 4.05 316 3hp9 3g0 4.81
1.25 3.25 10.50 89.70 4.25 4.25 4.80 4,03 4.66 4,66 5.30 4.41 5.14 514 5.86
-1.25 =3.25 =10.50 =346 3.55 31.55 4.56 2.43 141 141 4.39 2.2T 3.22 322 4.16
=121 -3.08 -8.80 -3.17 3.20 314 3.87 2.08 287 282 357 1.82 2.52 248 315
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Coffee Machines and Capsules

Values in $M (except where noted) Year 1 Year 2 Year 3 Year 4
@@ @ @3 a4 @@ @ @3 @ o @ @ o4 af @2 a3 Q4
Sales, machines 624 780 780 936 646 B807 807 969 668 836 836 | 1003
Sales Volume, machines (units/qe) : ' ' | 40000 50000 @ 50000 60000 46000 @ 57500 57500 @ 69.000 | 52900 66125 @ 66125 79350
Unit Wholesale Revenue, machines (S/unit) 15 56 156 15 0 @ 140 @ 140 140 | 126 126 126 126
Sales, capsules | ' | | 144 324 | 504 720 930 1147 1365 1625 | 1917 2179 2442 2756
Sales Volume, capsules (units/qtr) ' ' ' | 4,000,000  9.000,000 14,000,000 20000000 24,600,000 30,350,000 36,100,000 43000000 48290000 54902500 61,515.000 69450000
Unit Wholesale Revenue, capsules (Sunit) | ‘ ' 036 03 | 03 036 03 | o3 o038 038 040 040 040 040
Total Revenue ' ‘ ‘ 768 1104 1284 1656 1576 1955 2172 2594 2585 3045 3277  37.59
Product Development 1.25 125 1.25 125 |
Equipment and Tooling 200 200
Production Ramp-up 1.00 100
Marketing and Support 625 @ 625 125 = 125 125 125 1.25 125 125 | 125 1.25 125 @ 125
Production, machines 245 300 @ 300 355 278 @ 341 341 | 405 | 316 389 | 2389 | 461
Production, capsules 020 045 070 1.00 123 1.52 181 215 | 241 275 | 308 @ 347
Total Costs 125 125 325 1050 990 470 495 580 526 618 647 745 682 788 821 9.
Period Cash Flow 425 425 -325 1050 222 634 789 1076 1050 1337 1525 1850 19.03 2226 2456  28.25
Period Present Value 123 -121  -309 980 | -204 571 699 = 937 898 | 1124 1260 1502 | 1519 1746 1893 & 21.41
Net Present Value 125.5
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Model Uncertainty

Uncertainty of Model Values
Model Inputs |Mude| Values | Base Worst Best
Sales Volume Growth, machines 15% per year 15% -5% 25%
Initial Sales Volume, machines 200000 units/year 200000 100000 250000
Initial Retail Price, machines $260 per unit $260 $225 $295
Distributor + Retail Margin 40% 40% 50% 35%
Retail Price Growth, machines -10% per year -10% -15% 5%
Sales Volume, capsules 400 capsules/machine each year 400 250 600
Initial Retail Price, capsules $0.60 per unit $0.60 $0.55 $0.70
Retail Price Growth, capsules 5% per year 5% 0% 5%
Product Development 5.0 $M over 1 year 5.0 7.0 4.0
Equipment and Tooling 4.0 SM over 1/2 year 4.0 5.0 3.0
Production Ramp-up 2.0 $M over 1/2 year 2.0 2.5 1.5
Market Launch 10.0 $M over 1/2 year 10.0 15.0 8.0
Marketing and Support 5.0 SM/year 5.0 6.0 4.0
Production Cost, machines $55 per unit $55 $60 $50
Production Overhead 1.0 $M/year 1.0 1.2 0.8
Production Cost, capsules $0.050 per unit $0.050 $0.055 $0.045
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Sensitivity Analysis — with capsules

with Capsules
Base NPV $125.5M

Model Inputs

Sales Volume Growth, machines
Initial Sales Volume, machines
Initial Retail Price, machines
Distributor + Retail Margin
Retail Price Growth, machines
Sales Volume, capsules

Initial Retail Price, capsules
Retail Price Growth, capsules
Product Development
Equipment and Tooling
Production Ramp-up

Market Launch

Marketing and Support
Production Cost, machines
Production Overhead
Production Cost, capsules
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|Model Values

15% per year
200000 units/year
$260 per unit
40%
-10% per year
400 capsules/machine each yeal
$0.60 per unit
5% per year
5.0 $M over 1 year
4.0 $M over 1/2 year
2.0 $M over 1/2 year
10.0 $M over 1/2 year
5.0 $M/year
$55 per unit
1.0 $M/year

$0.050 per unit

Uncertainty of Model Values

Base Worst
15% -5%
200000 100000
$260 $225
40% 50%
-10% -15%
400 250
$0.60 $0.55
5% 0%
5.0 7.0
4.0 5.0
2.0 2.5
10.0 15.0
5.0 6.0
$55 $60
1.0 1.2
$0.050 $0.055

Best
25%
250000
$295
35%
5%
600
$0.70
5%
4.0
3.0
1.5
8.0
4.0
$50
0.8
$0.045

Worst
105.9
448
114.7
90.6
121.2
83.4
1148
116.8
123.6
124.6
125.1
120.9
122.8
122.7
125.0
123.9

Best
136.1
165.9
136.4
143.0
139.4
181.7
147.1
125.5
126.5
126.5
126.0
127.4
128.3
128.4
126.0|
127.2)
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Uncertainty Model

* Uncertainty is to increase the discount rate.

* Sales will have more uncertainty than manufacturing
cost.
* A Tornado chart represents Uncertainty Analysis.

GIS for Municipality Project
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Tornado Chart Displays Uncertainty Analysis

Model Parameter Effects on NPV, SM
40 60 80 100 120 140 160 180

Initial sales volume, machines

Sales volume, capsules per machine

Distributor and retail margin

Initial retail price, capsules

Sales volume growth, machines
Initial retail sale price, machines
Retail price growth, machines
Retail price growth, capsules

Market launch

Production direct cost, machines
Marketing and support
Production cost, capsules
Product development
Equipment and tooling
Production overhead

Production ramp-up

GIS for Municipality Project
Dr. Samah Abu Assab



\NESPRESSO.




[ W
[ |
Recycling Decision ' ‘ m"" |
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» Recycling costs
— Infrastructure
— Take-back program
— Marketing activity
* Recycling benefits
— Environmental impact
— Materials recovery
— Sales
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Risk and Rewards

Risk and Rewards
Higher the Project Risk, Higher should be its Expected Return

A

Rate of
Return

Risk

33



Thank You :)

&
Good luck in the Final Exams



