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Evaluation of Operations Performance of Agricultural Products
Supply Chain Using ROIC Tree

Choon-Ki Min - Byeong-Yun Chang*

ABSTRACT

The importance of evaluation of farming performance has been increasing with the progress of farm size and
capitalization, and with the introduction of the concept of the 6th industry to agriculture. In this research,
ROIC(Return on Invested Capital) tree technique was examined as a new method for analyzing operations

performance of supply chain for farm produce. Current practices of production and distribution of blueberry, model
crop, were investigated and ROIC tree for blueberry has been set up from the survey of the supply chain. Then,
it was simulated with real values collected from the participants in the supply chain and the previous studies using
a spreadsheet program. The resulting ROIC value was compared with those of other industries and the conventional
performance analysis method. Features of the evaluation technique were identified and it was proposed how to apply

it to agricultural field in the future.
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Fig. 1. Supply chain of blueberries in Korea

*APC: Agricultural Products Processing Center
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Table 1. Logistics costs for domestic blueberries by
distribution channel unit: won/kg

. Distribution Average
Direct
C through costs
distribution
wholesalers

Retail price 30,000 33,600 31,800
Packaging cost 1,290 2,700 1,995
ging (4.3%) (8.0%) (6.3%)
Transportation 4,000 1,500 2,750
cost (13.3%) (4.5%) (8.6%)

Administration 1,680 840
cost (5.0%) (2.6%)

5,290 5,880

Total logistics Y S co 5,585

cost (17.6%) (17.5%) (17.5%)

* () : percentage of cost per retail price

Table 2. Prices and packaging for blueberries being sold
in domestic market

Fresh Fresh Frozen
domestic blueberry blueberry
blueberry | from USA | from USA

Packaging 200 300 1,130

capacity ()
Retail price
" at a discount | 7,500 7,000 14,000
store (won)

Retail price per

2 12

| ke (won) 37,500 3,330 ,390
Auction price
per 1 kg (won)

2 - -

(July 2013) 7,500

Packagmg PP PET Freezing bag

material

Shelf life 2 days 2 days 2 years
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Table 3. Conventional performance indices for production
of agricultural products

Gross revenue (A) All income from farming

Seed and seeding expense,
Intermediate Eenlllzer, Agrlcultural. .
chemicals, Fuels & electricity,
goods cost .
(B) Other materials, Tools,
Depreciation, Repair,
Cost Development, Others
Operating cost Intermediate goods cost +
P ( C)g © (Rent, Custom work, Hired
labour, Capital service)
Producti
roduction Operating cost + Self labour
cost cost
D)
Value added A-B
Profit Income A-C
Return A-D
Land Value added / 3.3 m’
.. Labour Value added / Working hour
Productivity
Capital Value added / Operating cost
A7 ol

3.2 M= 7SHI9 714
A frEUlES A vlg ERHlEeR 4
ok A7 A ofd Al WSk HlgoR
TR, iR, el A8Ee dike), A4l
olF SOl ZHEM, EREE2 AR FE AuA
2= 249 55 285 AMlE A0 24
7F R A, 7, ATEH), 25, st Hak), E-
], SFEEE| 5ol k. sikEe FARE g
Fredgeld Fufstr] il Addo] dasiHR il
), 23)7] A2jHlg- S =]l £ Table 4).

3.3 ROIC LIRo| 7 U 74 e

ROICE S5+ Aol tfet RolAe Siolot A7
A3e] ShR, BE 7|99 FHH e Bes
T 9k £ o] A4 4 ROICH Anlg
(WACC: weighted average cost of capital)2 23}t w|
A=

71909] o5 #AIshE Wl ROIC o]¢jof &
ARl E(ROA: Return on Assets), A7|AHEQlE
(ROE : Return on Equity) 5| It} o] % ROAL} ROE
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Table 4. Logistics costs for agricultural products

Packaging & converting

T.ransportatlon ‘ SR, Mas T70] gt Bl se] BASE B
Physical distribution Loading & unloading
cost Storage

Labor hours

Depletion & cleaning

Manufacturing
costs per unit
SG&A costs per
unit

Distribution administration e

Indirect labor

Exchange fee

Material

Commercial Rent
distribution cost inistrati
General administration cost Fig. 2. A sample of ROIC tree showing how to decompose
Profit ROIC into its drivers
ROIC = Return _
Invested capital

Return [ Return | | Revenue |
ROIC = eturt o b :
Invested capital | Revenue | !Invested capital}

Margin Capital Turns

Return = Revenue - Fixed costs - Production volume(or Flow rate) x Variable costs

Heturn _ Hevenue  Fizedcosts  Flowrate X Variable costs

Revenue Revenue Revenue Revenue
_ . Fized costs  Flowrate X Variable costs
N Flow rate X Price Flow rate X Price
o Fizedcosts  Variable costs
N Flow rate X Price Price

Revenue  Flow rate X Price

c e
(IC : Invested Capital)

Fized costs Variable costs « Flow rate X Price

ROIC = |1~ Flowrate X Price Price Ve

Fig. 3. An example of conversion process to express the ROIC as a function of its operational index (Cachon and Terwiesch,
2013)
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Table 5. Part of the ROIC tree for blueberry supply chain
developed in this study

Post harvest
uali
Unit price ‘q - ty
Distribution
channel
Gross %
Revenue }
Cultivar
Annual Cropping
. system
production
Number of
planted hills
Return -
Operating cost
Production [
+
cost —_—
Self-labor cost
+
Distribution
ROIC administration
Annual cost Depreciation
- Transportation
Logistics cost| Loading &
unloading
Depletion &
cleaning
Packaging
Fixed
capital
Invested
: +
capital
Seedling
) Fertilizer
szrli‘tgig Farm building
P & facilities
Custom work
Labor
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Cparating cost

Logistics o

inverted captal

Working oapital

Fig. 4. A whole ROIC tree for blueberry supply chain
developed in this study

Producton cost] 496301 - 74250)
15 Roic | 7is1%] [Others 10130]
16 Sei-isbor co | 790

1]

o Invested cptal | 13516,

Fig. 5. A simplified ROIC tree for blueberry supply chain
and its ROIC calculation using Excel (unit: 1,000
won/10a)
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Fig. 6. Simulation of ROIC as a function of 10% change
in detailed operational variables
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