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Abstract

This research aimed to examine the situation of pineapple agricultural waste in Chonburi
Province, analyze its financial feasibility, and assess the Social Return on Investment (SROI) of
converting pineapple waste into biosurfactants. A mixed-methods research design combining
qualitative and quantitative approaches was employed. Data were collected through purposive
sampling of nine key informants for in-depth interviews, representing three stakeholder groups:
growers, collectors and promoters, and industrial end-users of biosurfactants. The findings
revealed that Chonburi Province generates 400-500 tons of substandard pineapples per
season, equivalent to 1.0-1.3% of total production. Most of this waste lacks high-value
processing pathways and integration into the biochemical industry supply chain. Financial
feasibility analysis showed that industrial-scale production with a capacity of 18,000 ke/year,
with a total investment of 525.6 million baht, yielded the highest economic viability, with a Net
Present Value (NPV) of 186.7 million baht, an Internal Rate of Return (IRR) of 15.8%, a payback
period of 5.6 years, and a Profitability Index (PI) of 1.35. The SROI analysis, conducted according
to the international standard of Social Value International, yielded a ratio of 1.07, indicating
that the project generates sufficient social value to warranting-government policy support.
The project created a total social value of 98.9 million baht per year, of which 85.2% was

attributable to the substitution of synthetic surfactants.

Keywords: Pineapple Waste Valorization, Biosurfactant, Agro-Industrial Residues, Financial

Feasibility, Social Return on Investment
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Figure 1 Fishbone Diagram of Factors Affecting the Pineapple Waste Situation in

Chonburi Province

Source: Tor.Chaisuwan, Primary Data (2025)
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Table 1 Comparison of Biosurfactant Production Costs Across Scale Levels

Parameter Laboratory scale Pilot scale Industrial scale
Bioreactor size 1-10 L 100-1,000 L > 10,000 L
Production capacity ratio 1x (Baseline) ~48,000x ~580,000x

(vs. laboratory)

Scale-up approach Feasibility testing
Unit cost reduction Baseline
(vs. laboratory)

Average production 0.031
capacity (kg/year)

Investment (million THB) 0.06
Operating cost (THB/kg) 6,524.88 THB/g
Selling price (THB/kg) n/a
Payback period (years) n/a

NPV at 10% (million THB) n/a

IRR n/a

PI n/a

Process stabilization  Cost reduction via

economies of scale

~99.9% reduction ~99.95% reduction

1,500 18,000
355 525.6
8,500 3,200
12,000 9,500
7 5.6
-12.4 186.7
3.3% 15.8%
0.65 1.35

Note: The laboratory-scale operating cost is reported per eram because the product is in concentrated form,

equivalent to 6,524,880 THB/ks.

Source: Calculated from experimental data, interviews, and business analysis.
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Table 2 Assumptions and Data Used in the Industrial-Scale SROI Calculation

Data item

Value used

Production capacity

Raw material used per year
Investment (lo)

Operating cost/year

Depreciation/year

Total input per year

Number of farmers in the supply chain
Purchase price of pineapple waste

Price of substituted synthetic surfactant

18,000 kg/year (biosurfactant)

~600 tons/year (pineapple waste)
525.6 million THB

57.6 million THB (18,000 x 3,200)
35.04 million THB (525.6 + 15 years)
92.64 million THB/year

~50 farmers (from 8 districts)

1,500 THB/ton

8,000 THB/kg (~229 USD/ke)

AN 2 wansgiutayanldiivun
Financial Proxy lagfaen1snan Ruaamu way
suyuaiuuliteyanans1an 1 Yeyaingdiu

ANEDNIIAN WAy Input SaureUlaainnisAue

§rurunensnsuarsAfuieawnioldann
ASEUNWA EIUTIAENTHAATIEFNARNUD9D
970 Noll et al. (2024) Fsilumuas SROI
Fap3197l 3
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Table 3 Industrial-Scale SROI Analysis

Dead- Attribution Drop- Net Return
Group Indicator Financial Proxy
weight % % off % (THB)
Group 1: Value of waste sold: Purchase price: 10% 30% 0% 567,000
Pineapple 900,000 THB 1,500 THB/ton (0.57%)
growers/ Reduced waste Avoided disposal 5% 30% 0% 159,600
producers disposal cost: cost 300 THB/ton (0.16%)
(Net retum 240,000 THB/year  + carbon credit
780,631 THB, 100 THB/ton = 400
0.79%) THB/ton
Farmer behavior Improved 0% 35% 5% 54,031 (0.05%)
change: 87,500 THB environmental
value (CVM): 5,000
THB/
person/year
Group 2: Income from sales:  Collection margin: 5% 35% 0% 185,250
Waste 300,000 THB 0.5 THB/kg (0.19%)
promoters/ Farmers participat- ~ Training value 0% 40% 5% 136,800
collectors ing in the project:  equivalent: 3,000 (0.14%)
(Netreturn 240,000 THB THB/person
353,250 THS, Value preserved Waste trading price: 0% 30% 0% 31,500 (0.03%)
0.36%) during transport: 1,500 THB/ton
45,000 THB
Group 3: Cost difference Price of substituted ~ 10% 35% 0% 84,240,000
Biosurfactant ~ between specialty-grade (85.16%)
buyers/users  biosurfactant and synthetic surfactant:
(Net return synthetic surfactant: 8,000 THB/kg
97,781,625 THB, 144,000,000 THB
98.86%) Increased sales of  Eco-label product 5% 35% 5% 10,571,625
eco-labelled premium: 20% (10.70%)
products: above regular
18,000,000 THB product price
New products Value of R&D 0% 45% 10% 2,970,000
developed: savings from (3.00%)
6,000,000 THB shared knowledge:
2,000,000 THB
Total Net Social Value (THB/year) 98,915,806
(100.00%)
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NAITT 3 LARIYAANNI9FIANENT
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SROI = 98.92 + 92.64 (@1UUM)

= 1.07

A1 SROI > 1 @onndedniu NPV, IRR wag
PI uansdnlasenisadiayarinisdenudueniu
n1saeu Iagyarmedeandiulng (85.2%)
11INANTNALNUANTAALTIAIRIFIATIEHN
Ywsiaeununan Replacement Cost Method
ganndesiuluIUfURAves SROI Framework
(Nicholls et al., 2012)
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Arteaga et al. (2024) fithnsnaviasidgumu
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Biorefinery Tulszwmasdsiaun vasiivlouy
BCG Economy Wagngsesdeu EU REACH (ECHA,
2023) @3194INATUTUINADYUAIAATTININ
ﬁLgaGiamsﬁmmﬁNMquu Biosurfactant Tu
JMIAYAUI

N1INENTEAUGNAIMNTIH (18,000 NN.siaT)
TAuANAMINIRUiese (NPV = 186.7 anuum,
IRR = 15.8%, PI = 1.35) Wlafiansanana Six-tenths
Rule (Towler & Sinnott, 2021) Wu31Y9vied
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viungly (n ~ 1.08) IndlAgenisiiunuuidunss
11N Economies of Scale 1osandosasmu
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T NPV Wuuan Tunmessadudny seavinsesd
NPV @inau (-12.4 MU m) s eiaensnandnie
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(2024) ua Poveda-Giraldo et al. (2025) #37
N13HEAM Biosurfactant fa981AEAIAINITNER
JEAUYRAMNTINIRLANYU IA8IUYBY Poveda-
Giraldo et al. (2025) Tdtiansin 65 gnuiAfuns
uazeglasans 20 U ddlvginiuasilszeziu
yusmnienAfedildeglasenis 15 Y swdu
ﬂuuag’luﬁizﬁmzfﬂﬂ’j’l (Conservative)

A1 SROI = 1.07 ynganuimn 1 umil
awuayarnsdiauAy 1.07 U douthas
SeifleuriuaAdelndides (1.82) (Sridan et al.,
2024) Lﬁaﬂmmﬁumsamwmu Capital-Intensive
fifldndonsiangedia 35.04 Euuimsied Gegn
Tusaulugiu Input MuUnanN1AILIN SROI
othaasensn Snimnanemanadnslunsd 3
Qﬂﬁﬂaﬂﬁw Deadweight (0-10%) ke Attribution
(30-45%) Aeusanuyarans mnlsismeidon
e SROI il 1.72 ndiAsaissanssy (1.0-
3.5) kAAYIN A SROI axyiaulATIATI9AUNUIT
flgmnunegysyansnmeeadlasanis (Nicholls
etal, 2012) agnalsionu yardsauaulvig) (85.2%)
nszanditfudioansiiamluniagramnssy
agnouIlATINSEIRBINsuIEiuayUIINNIASY
u,azmsmzmauﬂaméizﬁusqmumnﬁﬁu

A1 SROI > 1 @unaud Social Value
International (Nicholls et al., 2012) ﬂﬂ%ﬁ’]
Tassnsadayamdeugvsiluuinuazaislasu
nsatuayuIINAIAy denndesiunanns BCG
Economy (IEA, 2023; ECHA, 2023) kaza1u19a
T dugudeyadsznouninsnisatuany wu
nNeaNuaeIay Carbon Credit diun1saemu
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