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Overview

- Background on PATH and our work in vaccine and pharmaceutical

technologies.
. Introduction to the PATH Total Cost of Ownership (TCO) tool.

- A three-step approach to understanding TCO.
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PATH’s work in vaccine and pharmaceutical technologies

Our mission

To advance vaccine and pharmaceutical product and system innovations that reduce costs, ease logistics,
improve safety, expand coverage, and maximize public health impact in low-resource settings.

Our approach

« Three interrelated yet thematically unique technical portfolios:
— Formulation and Stabilization Technologies.
— Packaging and Delivery Technologies.
— Supply Systems and Equipment.
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You recognize the need for new cold chain equipment—now what?

How can you:

« Become aware of available World Health Organization PQS prequalified cold chain
equipment solutions?

« Evaluate or compare cold chain equipment costs and operating costs over time?
« Budget or plan for continued operation of new cold chain equipment?

Solution:
The PATH Total Cost of Ownership tool

FPATH

Abbreviation: PQS, Performance, Quality and Safety.



What is total cost of ownership?

$8,000

Total cost of ownership refers to all costs Capital costs for 1-60 L refrigerator
associated with owning and operating a unit 57,000
of equipment over its useful life expectancy. .
This includes: »5,000
- Capital costs— o100
The up-front unit price for equipment (as well as
installation costs and spare parts). $3,000
$2,000
5- Ice-lined refrigerator Solar direct-drive Kerosene
B Average capex $1,903 $4,927 $2,368 $2,508

FPATH

Abbreviations: capex, capital expenses; CCE, cold chain equipment; opex, operating expenses.



What is total cost of ownership?

$8,000

Total cost of ownership refers to all costs Capital costs for 1-60 L refrigerator
associated with owning and operating a unit &7 00
. . . $8,000
of equment over its useful life expectancy. Operating costs over useful life for 1-60 L refrigerator
$7,000
This includes:
. 56,000
- Capital costs—
The up-front unit price for equipment (as well as $5,000
installation costs and spare parts).
$4,000
« Recurring operating expenses— 000
The ongoing costs for energy or fuel, planned
maintenance, and equipment repairs over the $2,000
useful life.
51,000
Ay
> Ice-lined refrigerator Solar direct-drive Gas Kerosene
m Total $1,964 $80 $4,437 $4,549
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Abbreviations: capex, capital expenses; CCE, cold chain equipment; opex, operating expenses.



What is total cost of ownership?

Total cost of ownership refers to all costs
associated with owning and operating a unit

. . . $8,000
of equipment over its useful life expectancy.
$7,000
This includes:
. $6,000
- Capital costs—
The up-front unit price for equipment (as well as $5,000
installation costs and spare parts).
$4,000
+ Recurring operating expenses— 000
The ongoing costs for energy or fuel, planned
maintenance, and equipment repairs over the $2,000
useful life.
51,000

Ay
« The combination of capital costs for equipment
(capex) and recurring operating costs (opex) over the
expected useful life of a CCE unit.

H Total

Abbreviations: capex, capital expenses; CCE, cold chain equipment; opex, operating expenses.

$8,000
Capital costs for 1-60 L refrigerator

<7 000N
Operating costs over useful life for 1-60 L refrigerator
$8,000
Total cost of ownership for 1-60 L refrigerator

$7,000

46,000

$5,000
$4,000
$3,000

42,000
51,000
Ice-lined refrigerator Solar direct-drive

Kerosene

B Average opex over useful life $1,964 $80 S4 437 $4,549

B Average capex $1,903 54,927 52,368 $2,508
oYe.
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The PATH Total Cost of Ownership tool

COLD CHAIN EQUIPMENT TOTAL COST

Includes: OF OWNERSHIP TOOL
version 1.0.5
- Database of 87 CCE models. -
MY o] Instructions for use are located in the Overview & Instructions worksheet as well as in each of the black-colored worksheets.
- 7 9 a re P QS p req u a I Ifl e d t h ro u g h P QS Please be sure to enable macros before using or the tool will not function properly. Click for Google instructions
C a t e g O ri e S E OO 1' E OO 3 , a n d E 00 4 . To check for the latest update of the Total Cost of Ownership (TCO) tool, click the link to compare versions. TCO tool website
Overview Instructions Acronyms FAQ
Quick links
im0 1 CCE decision tree Comparison tools  Total solution cost
- Country-specific inputs for localized costs
(e . g . ener gy an d I a b o) r) . Couritry/local assumgtions Country aan:sz;gr:g:; inputand  Labor mann;zr;zrr:eﬁ ::: installation
Cold room/freezer room |ce-lined refrigerator Freezer
Tecrl::;:lo:ytsl e Solar direct drive refrigerator Long-term passive storage device
HEH H workshe
- Need- and facility-based analysis for Soler whalinry Ges rofrigerator _ Kerosene refrigerator

understanding optimal solutions, not just
equipment comparisons.

© 2016 PATH This work is licensed under the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-nc-sa/4.0/.

FPATH

Abbreviations: CCE, cold chain equipment; FAQ, frequently asked question; PQS, Performance, Quality and Safety; TCO, total cost of ownership.



A three-step approach to understanding total cost of ownership

e General comparisons of

1 Compare hardware and installation,
technologies plus recurring operating
costs.

e Model-to-model
del comparisons paired
moaeils with local assumptions.

2 Compare

e Segmented comparison
3 Compare of costs for number of
total units required to meet

solution costs facility needs over a
defined period of time.

. ePATH



Step 1. Compare technologies

Country X wants to understand the cost psesm—— rew = Tonoaa s
differences between their existing LPG 129 B | BMedical ROWS0EG
absorption refrigerators and SDD 3059 lce-lined refigerator | Haler HTC-60 |
f . t th 60-89 Kerosene l Haier HTC-60H l
re rlgera Ors as ey prepare d 90-120 LT passive lSibierlOGE l
recommendation for procurement. They 120 + Solar direct-drive | sunDanzer BFRV155DD
have identified the need for 15-25 L of WICR 10ms | Vestfrost MKs 044 |
) fri Ff-orid WICR 30m3 | 7eemmieaancenn !
capacity per refrigerator, off-grid. e o "

Steps:

« Select the comparison worksheet.

« Use the filters to select capacity and
technology in comparison worksheets.

 Average opex over useful life 43,813 $80

« Compare technology TCO. o

FPATH

Abbreviations: capex, capital expenses; LPG, liquid petroleum gas; LT, long term; opex, operating expenses; SDD, solar direct-drive; TCO, total cost of ownership; WICR, walk-in cold room.



Step 2. Compare models

Country X now wants to look at a breakdown of the different SDD refrigerator options.
« Step: Expand the selection in the table to view and compare TCO for SDD models.

Total cost comparison over useful life (per unit)

Capacity segmentation T Technology . | Model T

$6,000
129 | A Gas | Haier HTC-60
30-59 Ice-lined refrigerator l Haier HTC-60H $5,000

x
|
|

60-89 Kerosene | SunDanzer BFRV155DD |
|
|

90-120 LT passive l Vestfrost MKS 044
120 + Solar direct-drive | Zero ZLF30DC SDD

$4,000
WICR 10m3 $3,000
WICR 30m3
WICR 40m3 v 52,000
$1,000
To expand a technology to look at models, click on the plus (+) button below
Average opex over Total cost of
Row Labels Average capex useful life ownership 3

SunDanzer BFRV 15

—ISolar direct-drive S 4,095 $ 80 S 4,175 Vestfrost MKS 044 P Haier HTC-60 Zero ZLF30DC SDD Haier HTC-60H

Vestfrost MKS 044 $ 3,969 $ 80 $ 4,049 Solar directdrive

SunDanzer BFRV 15 5DD s 4,001 s 80 S 4,081 M Average opex over useful life 580 580 580 580 580

Haier HTC-60 $ 4446 S 80 $ 4,526 B Average capex $2,969 54,001 $4,446 $5,086 $2,972

Zero ZLF30DC SDD S 5086 S 80 S 5,166

Haier HTC-60H S 2972 S 80 S 3,052
(J )
$PATH

Abbreviations: capex, capital expenses; LT, long term; opex, operating expenses; SDD, solar direct drive; TCO, total cost of ownership; WICR, walk-in cold room.



Annual vaccine capacity drivers
Cold chain segmentation being evaluated -
Mumber of vaccine storage facilities to equip 45

Vaccine deliveries per year 12
Complete Country Input worksheet s kR -
Country X has identified 45 facilities that etk ool

. If No, complete the following tables in section below.

need new refrigerators.

opulation of facilities to equi
e :ni:lual‘birth rate RS -
o These facilities all have less than 4 hours of stable
L. Vaccines Included in Schedule [select all vaccines used)
electricity per day.

Step 3. Evaluate country solution

National  |Annual vaccine

« Resupply of vaccines occurs monthly. Vaccines (slect from dropdown) | coverage | volume

target demand (em”)

« Average catchment population per center is
around 110,000 or 5 million people across 45
facilities with a birth rate of 2.5%.

« The tool calculates the vaccine volume
needed per facility to be 25.27 liters with
monthly delivery.

L

FPATH

Abbreviations: BCG, bacillus Calmette—Guérin; DTP, diphtheria-tetanus-pertussis; OPV, oral polio vaccine; PCV, pneumococcal conjugate vaccine; Rota, rotavirus; TT, tetanus toxoid.




Step 3. Total solution costs output example

« Compare total costs in context of country needs

Total solution costs over forecasted years

Forecast horizon | 10 |<—— Select number of years to calculate (up to 20)
$450,000
Capacity segmentation T. | Technology T. | Model T
$400,000
129 || Gas | B Medical TOW 405...  ~
$350,000
| 30-59 [ e  Godrej & Boyce GV...
$300,000
60-89 Kerosene ' Haier HTC-60 ]
$250,000
90-120 LT passive ' Haier HTC-60H ]
$200,000
120 + ) | | SunDanzer BFRV15 ... |
$150,000
Solar w/battery [ SunDanzer BFRV 55 ]
$100,000
[ Vestfrost MKS 044 ]
$50,000
| Vestfrost VLS 054 G... .

SunDanzer BFRV 15 SunDanzer BFRV 55 Vestfrost MKS 044  Vestfrost VLS 054 Haier HTC-60 Godrej & Boyce  Zero ZLF30DC 5DD Haier HTC-60H B Medical TCW
sDD Green Line SDD GVRS0DC SDD 405DD
Cold chain level (segmentation) evaluated User-defined field sbD
Number of facilities to equip 45
Needed storage volume per facility 25.3
When selecting a capacity segment, it may be useful to select the next larger segment as well to compare costs for larger equipment.
Useful life Net vaccine Gross freezer Operating Holdover Shipping TechNet
Technology/Model Solution Cost Number of Units required  (years) Unit price Opex per year TCO per unit capacity (liters)  capacity (liters) range (°C) {hours) weight (kg) Dimensions review
=/SDD $ 314,832 65 10
SunDanzer BFRV 15 SDD S 378,250 90 10 S 2,440 S 8 s 4,203 l:l 15 0 5to 43 107.48 147 77 x 69 x 59.5 BFRV 15 SDD Review
SunDanzer BFRV 55 5 240,849 45 10 5 3,235 § 8 S 5,352 0 5tod3 65.16 218 88 x96.5x71 BFRV 55 Review
Vestfrost MKS 044 5 375,407 90 10 S 2,396 S 8 s 4171 ] 20 0 20to32 114 88 87.6x72.7x69.7  MKS 044 Review
Vestfrost VLS 054 Green Line S $ 229,211 45 10 $ 3,083 $ g8 s 5,094 0 5to4d3 79.4 85 85 x 72 x 60 VLS 054 Green Line SDD Review
Haier HTC-60 s 418,310 90 10 S 2,750 & 8 s 4648 I | 21 0 10to32 119.42 98 78.8x 654 x87.5  HIC-60 Review
Godrej & Boyce GVR50DC SDL $ 278,550 45 10 $ 4,070 $ g8 s 6,190 I a7 0 10to43 83 240 121.5x79.5x 75  GVR50DC SDD Review
Zero ZLF30DC SDD 3 243,449 45 10 3 2,050 % g8 s 5410 ] 27 0 5to32 87.2666667 65 102.5 x 56 x 60 N/A
Haier HTC-60H 5 285,705 90 10 S 1,380 $ 8 s 3175 | 21 0 S5to43 109.35 110 78.8x654x875 N/A
B Medical TCW 40SDD $ 383,759 45 10 S 6,121 $ 8 S g5 I | 36 510 43 93.4 120 78x103x90 TCW 40SDD Review

FPATH

Abbreviations: ILR, ice-lined refrigerator; LT, long term; opex, operating expenses; SDD, solar direct-drive; TCO, total cost of ownership.



Thank you

To download the most recent version of the tool in English or French, please visit:
www.path.org/publications/detail.php?i=2576

Questions, feedback, and suggestions?

Contact Matt Morio at mmorio@path.org
Business Analytics Officer
PATH

www.path.org

. ePATH
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