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INTRODUCTION

Hawaii imports 63% seafood annually to meet food demand

Aquaculture production in Hawai’i has increased over time but
hindered by the high cost of imported feed

Considering the need for affordable feeds, CTSA conducted this
feasibility study on producing feed in Hawaii

Several research have identified potential feed ingredients and
analyzed them for nutritional composition.

Our study focuses on the cost aspect of producing feed locally
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Study Objectives

* What is the economic feasibility of producing
feed in Hawai’i?

* Estimate feed demand in Hawai’i
* Surveyin 2021 to aquaculture producers in Hawaii

* Develop an economic model for calculating the
cost to produce aquatic feeds in Hawai’i

* Created the model using Microsoft Excel to allow
inputs of new parameters and changes in values

* Scenarios:
* Two fish species
* Tilapia: 32% of crude protein and 6% of crude fact
* Moi: 48% of crude protein and 12% crude fat

* All imported vs. partially imported (combined with local
feed ingredients)
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Process of developing
the cost model

Initial idea: to develop a cost model with the assumption
that we build a feed mill from scratch using current cost

situation

Very difficult to collect current prices as manufacturers are
reluctant to provide information

Additional steps to develop the model:
* Existing Ol Feed Mill
 Literature review associated with feed mill cost
* Internet searches (property tax, interest rate, etc)

Challenges:
e Lack of available documents

* Personnel turnovers

Oceanic Institute’s
Feeds Research and Pilot
Production Facility

Business Plan 2012

The Oceanic Institute
Makapu™u Point
41-202 Kalaniana’ole Highway
Waimanalo, Hawai'i 96795

May 2012

VIEW FROM PARKING

OCEANIC INSTITUTE OF HAWAI'l PACIFIC UNIVERSITY

AQUATIC FEED RESEARCH AND PILOT PRODUCTION FACILITY
HILO, HAWAII




@
Assumptions
 Variables | Assumptions

Ol production capacity 408 tonnes or 816,000 Ibs
Number of weeks 52

Workdays/week 5

Annual working day (before 260 (before), 247 (after)
and after holidays)

Working hours/day 8

Property Tax (%) 1.07

Interest rate (land and building) 5.26

Years of useful life (building and 25 and 17 years, respectively
equipment)
Contingency fee (%) Building: 15%

Equipment: 10%
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Component of
costs

There are three major cost components:

1. Preparation cost

* Land

e Building

* Equipment

* Architectural and Engineering
2. Fixed cost
3. Variable cost




Preparation costs

 Land
e Ol: 1 acre of land, Panaewa Agricultural Farm, UH Hilo
* Rent or purchase?

* Building
 Mill area

* Electric utility room
* Feeds/ingredients storage rooms

Boiler room

Grinding room

Open separation

Support areas (Office, Restrooms, Containers)

e Exterior utilities

* Road, parking area, utilities lines, sanitary waste treatment, access gate,
perimeter lighting




Preparation costs

* Equipment
* Receiving
* Grinding
e Batching and mixing
* Pelleting
* Miscellaneous

 Architectural / Engineering (A/E)
* Design
* Permits
e Services during construction
* Environmental Impact Assessment (EIA)




D Q Price/Unit (USD Cost (USD Useful Life UsD
n.a. n.a.

LAND square foot 8,500 33.32 283,220
BUILDINGS
Feed processing area square foot 4,164.00 233 971,586 25 38,863
Mill Area square foot 2,316.00 0 25 -
Electric utility room each 0 25 -
Feeds/ ingredients storage rooms each 0 25 -
Support areas each 0 25 -
Boiler Room square foot 504.00 0 25 -
Grinding Room square foot 784.00 0 25 -
Open Separation square foot 560.00 0 25 -
Office each 1 0 25 -
Restrooms each 1 0 25 -
Containers each n.a.
EXTERIOR UTILITIES
Road n.a.
Parking area n.a.
Fresh water supply lines n.a.
Electric and telephone lines n.a.
Sanitary waste treatment and disposal system n.a.
Wastewater (non-sanitary) disposal system n.a.
Security fencing n.a.
Access gate n.a.
Perimeter lighting n.a.
Contingency fee - building percentage 0.15 971,586 145,738 25 5,830
TOTAL LAND + BUILDINGS + CONTINGENCY 1,400,544 44,693
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guipment investment for feed production

Item

RECEIVING

Truck

Hopper-bottom

Bulk solids

Liquid trailers

Hoppers

Bucket elevators

Distributors and gravity folow spouting
Conveyor belts
GRINDING

Bliss Hammer mill with product filter collector
BATCHING AND MIXING

Forber High Mixer
PELLETING

CPM series 1112-2 pellet mill with double pass conditioners and post pellet cooker
Insta-Pro model 2500 dry extruder

Wet extruder

Wenger X-20 cooking extruder and 360 dryer/cooler

Forberg high speed fat coater
Clever-Brooks 100 hp boiler
MISCELLANEOUS
Abel micro ingredient bins, liquid scale, and dispenser
Rotex screens and scalpers
Repete control board
Ingersoll-Rand air compressor.
Clever-Brooks 100 hp boiler

TOTAL EQUIPMENT
Contingency fee - equipment

TOTAL EQUIPMENT INVESTMENT + CONTINGENCY

Model for preparation cost

Description

4,000 kg/hr @ 3 min mixing time
1,500-4,000 kg/hr

650-1,250 kg/hr

100-500 kg/hr

1,500—4,000 kg/hr

2,000 kg/hr @ 6 min coating time

na

Unit

n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.

each
each
each
each
each

each

each

package
percentage

Quantity

N

1
0.1

Unit Total
Cost Cost

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
455,069.37 455,069.37
455,069.37 45,506.94

500,576.31

Useful
Life (yr)

17
17
17
17
17
17
17
17

17

17

17
17
17
17

17
17

17
17
17
17
17
17
17
17

Annual
Depreciation

o OO O0OO0OO0OoOOoOo

o O oo

o o

O O O OoOOoOo

26,768.79
2677

29,445.67



Model for preparation cost

Architectural / Engineering (A/E)

Unit Total
ltem Quantity Cost Cost
Design Cost 1
Permitting Cost 1 349,950 349,950
Services during Construction 1 64,806 64,806
Supplemental Environmental Impact Assessment
(EIS) 1 129,611 129,611
TOTAL A/E Cost 544,366
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Fixed costs

* Property tax
* [nsurance

* |Interest
* Land and building

* Depreciation
* Building and equipment

* Transportation cost




Variable costs

* Feed ingredients

Shipping cost

Labor
* Production workers
* Maintenance workers
 Management ( secretary, bookkeeper etc)
* Supervisor

Utilities (propane, water, electricity, fuel)

Repairs and maintenance

Supplies

Interest on operating capital




ariable costs - | | |

Feed ingredients 1:1 input output ratio

Feed ingredients shipping fee (ocean) 40 ft container, full service door to door, every month, max weight 67,200 |b

Feed ingredients delivery to mill
Propane
Water
Electricity
Fuel

Repairs and maintenance (equipment)

Labor

Production workers S depends on ouput
Maintenance workers S depends on ouput

Mill supervisor salary (not depend on output)
Secretary salary (not depend on output)
Book keeper salary (not depend on output)
Overhead

Telephone / Internet / Fax
Equipment and supplies
Interest on operating capital
Total variable costs

Income above variable costs

ton

container/year

total annual
total annual
total annual
total annual

total

hours/person

hours/person

month/person

month/person

month/person

percentage
S$/month
S/month
S/yr

408

12
12

(A Y

1,625.82
1,625.82
12

12

12

0.72

12

12
854,643

980.91

3,437.00

12,606.75
7,826.23
7,890.15
7,826.23

5,289.32

15.00
15.00
7,110.50
2,934.17
3,703.67
213,754.55
200.00
100.00
0.10

400,211

41,735
0
12,607
7,826
7,890
7,826

5,289

24,387
24,387
85,326
35,210
44,444
153,903
2,400
1,200
85,464

940,107

150,484

To protect feed mill and other properties from catastrophic financial losses resulting from

Property tax

Insurance

Commercial property insurance acts of nature or other accidents,

General liability insurance

Workers compensation insurance covers injured workers' lost wages and medical bills alike,

Interest on investment
Interest - land & building
Depreciation

Building

Equipment
Transportation cost
Total fixed costs

Total cost

Land and improvement

To cover liability claims following third party property damage or bodily injury

S/month
S/month
S/month

1,254,806

12
12
12

1,400,544

1

1.0
1.0

0.01

100.00
89.00
297.00
94.33

0.05
44,692.96

2,676.88
29,445.67

13,426
0

1,200
1,068
3,564

0

73,669
44,693
2,677
29,446
150,484

1,090,591



Model for tilapia

Tilapia - 100% imported feed ingredients

Tilapia - 34% local ingredients

Total Investment Costs (S)

2,445,486.52

2,445,486.52

Total Annual Costs (S)
= Total Fixed Costs (TFC) + Total Variable
Costs (TVC)

1,090,591.12

1,032,411.71

Variable Costs

TVC (S) 940,106.99 881,927.59
TVC/ton (S) 2,304.18 2,161.59
TVC/Ib (S) 1.15 1.08
% TVC from total annual cost (%) 0.86 0.85
Fixed Costs

TFC (%) 150,484.12 150,484.12
TFC/ton (S) 368.83 368.83
TFC/Ib (S) 0.18 0.18
% TFC from total annual cost (%) 0.14 0.15
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Model for moi

Moi - 100% imported feed ingredients | Moi - 49% local ingredients
Total Investment Costs (S) 2,445,486.52 2,445,486.52
Total Annual Costs (S)
= Total Fixed Costs (TFC) + Total Variable Costs
(TVC) 1,374,270.16 1,200,314.48
Variable Costs
TVC (S) 1,223,786.04 1,049,830.36
TVC/ton (S) 2,999.48 2,573.11
TVC/Ib (S) 1.50 1.29
% TVC from total annual cost (%) 0.89 0.87
Fixed Costs
TFC(S) 150,484.12 150,484.12
TFC/ton (S) 368.83 368.83
TFC/lb (S) 0.18 0.18
% TFC from total annual cost (%) 0.11 0.13




Summary of costs

$/Ib $/ton

TILAPIA

o : .
100% imported feed ingredients 1.34 2.673.02
Some local ingredients 1.27 2.530.42
Readily made feed 0.91 1,822.00
MOl

o : .
100% imported feed ingredients 1.68 3,368.31
Some local ingredients 1.47 2,941.95
Readily made feed 1.69 3,385.00




Preliminary

findings

* The cost of producing feed in Hawaii seems
to still be higher than if we purchase a
finished feed product

* If we produce in large quantity, we might be
able to reduce cost



Thank you!

Email:
Sita: andini@hawaii.edu

Dr. Lee chenglee@hawaii.edu
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Questions

 Where did you get your fish feed from, a retail
store or direct import from the mainland by
yourself or team up with others? And how often
do you purchase them in a year?

* What do you think is the feasibility of a feed mill
in Hawaii?

* Will you buy feed from a local feed mill at what
equivalent price to imported feed?
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