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Transportation Transportation Transportation Transportation Transportation
Pre- Post- \ Prelnrnmary\ \ . \
harvesting harvesting pl’oeesslns Storage / Retail / Consumers
Upstream SC Downstream SC

First mile logistics

Identification of
research

Precise review protocol

Records identified
through Scopus (n=43)

Grey literature sources

(n=40)
Total (n=83)

Data analysis

Extracting first mile

challenges from the
references (90 challenges)
Initial grouping of the first
mile challenges around 30
interrelated concepts

Synthesis and results

Chapter 3

Creating hierarchical structure

of the first mile challenges

around 6 interrelated dusters

with sub-clusters

Execution of ranking evidence
scores of first mile challenges
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Selection of primary
sources

and quality assessment

Identification of inclusion

and exclusion criteria:
» Thematic mismatches

Language constraint

Relevance to RQs
Execution of exclusions

Development of method
for evidence ranking

Chapter 2
Ranking evidence values of
references in the research
pool (n=66)
Developing a formula to
rank eviden ce of first mile
challenges

Discussion
Chapter 4
Making sense of clustering

[ of first mile challenges

Making sense of evidence
scoring of challenges
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17 references
were
excluded a&
this phase

Conclusions
Chapter 5

.. Concluding remarks
~ Recommendations

for the future research

First mile challenges
of agricultural
logistics (n=90)
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Storage and
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« ES = BEV - (ZEVI ZEVI)

* For example;
 If a challenge is identified in 4 references with the values of [2,3,4,4]
 Then the evidence score (ES) is

. —(— —+—)—117

. Threshold for classifying a challenge “evident” is set at 2,72 (M-(s/2))
« 21/90 challenges were found to be evident

*ES: Evidence score, BEV: Base evidence value, EV: Evidence value of other sources, M: Median, s=standard deviation

12/12/2024 LEVITOI — University of Oulu



First mile challenges for agricultural logistics

Evidence
score 4 ; ; ; | ;
)
; i | : :
' ' 1 '
0,0 e ' :
; Too long SC and and ; i : :
' excessive circulation ; i : ;
; links (0,22) : ! : :
: : l : ;
' ' ! ' '
i . ! 1 '
' ' ! 1 '
[ ' } 1 '
Heavy wastage ; ! . ) v
throughout the SC : ! ! ' :
(0.67) ' ‘ i ] )
' ' ' l '
' ' ' ' '
' ' i i !
; : : : E
' . ' 1 '
1,00 =g ' . |Extreme weather ' Cc;t:&:l:zaa:d { 1
L : (1.25) Water scarcity and| | fifray " ! '
: ; s b Bk E network (1.25) | '
Costin SC ! t [Soit compaction | L2 (:30) [ [Tong duration of | ! A
(1.50) : ) : (1.42) : mﬁme ' '
' Challenges ' ' i) ' '
A lated to cold ! ! (1.50) ' '
7 Large rumber of Low price realization of | | reale ' ; ' :
e | [ oo s o | | s st neging | e ; ' 1 :
o et ;{xs settlement : : : : '
(1.75) T (1.75) 0 X ' : '
1 ' ' ' '
High costof : Lack of integration : : : ;
keti ' 1
anti. .c:::;i;:se 1 between farmers in ! ' ; :
1 1 '
’ practices (1.80) ! o— m‘: oducttixon, d ; ’ : :
2.00 =g ! | Untransparent portation an . ’ ! !
Uncertainty in | processes market (1.83) Tack of ' ' ' E
harvest yield and ' (2.08) ot ' ' ' 3
market demand . betwi e 1 ¥ 1
@17 ! Information sharing]| | DefiVeen stages of| | H H 2
- ! and decentralized SC@30 | : ' ;
: information flow ! ! : Aging workforce, '
1 (2.33) ! ' ' shortage and .
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Transforming agricultural supply chain challenges into operational strategies:
Insights from an agri-machinery company

Grand Challenges

First mile Challenges of l
Agricultural Supply Chain

ldentification

90 identified first mile challenges

ers
f the : (
High costin SC
MNegative results of oil
Cooporate with / Too long SC and excessive
regulators Vv clrculation links

compaction
Scientific Literature Grey Literature

Water scarcity and

challenging access to fresh =
e n:’m Complex and poor road
network

Cooporate with  FZ Lack of integration bet
farmers in production,
farmers transportation and market

Evidence Scoring Semi-structured
Interviews

aperationalization

Quality Function ™ Sl § Company Specific Mitigation Plan
Deployment ‘ ¢ | for First Mile Challenges

of Agricultural Supply Chain
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Transforming agricultural supply chain challenges into operational strategies:

Insights from an agri-machinery company

Evidence @ Marked as crucial by the case company
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Transforming agricultural supply chain challenges into operational strategies:
Insights from an agri-machinery company

F< X
—
+ - +
L —
T < <+
Operatiopalization > Cooperate CQoperale‘ CQaperateﬂ Cooperate | Decrease Decreasethe | Improve Increase the | Increase the . 5 Yaluefor Weighted | Normalized
EvidentFirst Mile * Actions with stV:]kteI;l?I::s W‘llt:h?;l}::i with the cosF of ?}:z?:};ecﬁe f th:fstal::ty effectivenless sustainabillity iz;ie(l;;;] lﬁioc[;?‘?;;f;r prioritization| valuesof

Challenges farmers of the SC | providers regulators | the vehicle to thesall vehidle of the vehicle | of the vehicle (VFI) score (WPS) WPS
Heavy wastage throughout the SC O O O 0.67 -1 -0.17 0.07
High cost in SC O O (@] @) (@] 150 5 3.56 0.76
Fluctuant fuel cost o A\ 1.75 5 352 0.75
Large number of marketing channels and restricted access to markets O (@) 1.75 0 0.19 0.14
Low price realization of farmers and rigging in market price settlement O O 1.75 0 0.19 0.14
High cost of marketing and anti-competitive practices O O 1.80 0 0.19 013
Uncertainty in harvestyield and market demand O 217 0 0.15 0.13
Too long SC and excessive circulation links O . o O O 0.22 5 485 1.00
Difficulty to implement "cold chain" o O 1.52 0 0.22 0.14
Lack ofintegration between farmers in production, transportation and market . O 1.83 3 2.18 051
Nontransparent processes (@) [ ] (@) (@] 2.08 5 3.49 0.75 . . . . . .
Lack of coordination between stages of SC O . O O 230 3 214 0.50 Crltlca I Ope ratlona Ilzatl On actlons
Lack of information sharing and decentralized information flow O o O O 233 -1 -052 0.00
Extreme weather @) ) [®) 125 3 227 052 a nd fl rst ml Ie Chal Ienges
‘Water scarcity and challenging access to fresh water . . 1.30 3 2.26 052
Negative results of soil compaction (@) (@) [ ] (@] 142 3 22~ - =
Negative results of sub-soil compaction O O . o 2.67 -1 -0.8 COOpefate Wlth
Complex and poor road network o O O . 1.25 22 other stakeholders
Long duration of infrastructure projects ' 1.50 0 0.2 of the SC
Lack of blockehainadoption O O 2.67 -1 -0.8
Aging workforce, shortage and performance of labor . 250 3 21
Priority Score of Operationalization Actions (PSOA) 73.45 109.84 51.93 127.79 28.74 15.24 19.20 45.79 6.80
Normalized values of PSOA 0.55 0.85 0.37 1.00 0.18 0.07 0.10 0.32 0.00

Quality Function Deployment
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Cooperate with
regulators

Too long SC and excessive
circulation links
Complex and poor road
network

Lack of integration between
farmers in production,
transportation and market

Water scarcity and
challenging access to fresh
water

Cooperate with
farmers
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Explore relationships between agricultural production data and freight demand

Road freight demand forecasting using national accounts’ data:
The case of cereals

«Assess the utility of national accounts for transport forecasting in agriculture

*Propose actionable insights for transport planning

Interpretation of
results

Definition of research
questions

Estimation of
parameters and model
fit assessment

Selection of
dependent and
independent variables

Definition of model
specifications

Collection of data

Exploration of data |«

12/12/2024 LEVITOI — University of Oulu




\lz

Road freight demand forecasting using national accounts’ data:
The case of cereals

Volume of goods Volume of transport Vehicle mileage

Transport
A B C (fr“)’ 56%
200 = percentage 60 % of vehicle
s aace- L Toceanne of ioniang mileage can
. - transported volume of e possibly
@ Tom- A 2 P volume of goods goods can be Eeplainsd by
o £ Sen- . £ Ssibiv A this model
= £ s < P 3 can be possibly posubly
[ g Vi - £ | ht . . explained by this explained by [Abaotute
5 o s £ d - ol this model data]
E] £ ¥ £~ g . § oo 5 [Annual [Absotute
z 3 = I dan)
2 o a o 6o percentage
2 210 . v . change]
- ” Agriculture
. oy . . ) seascn ~1,467
25 2500 7% 200 0 <0 s00 €00 8000 100D 12000 1400 1630 (T17)
Volume of goods (thousand tonnes) Volume of trantsport (milfon thims) Vehicle mieage (1000 km)
Production (T-2/T-1)  Production (T-1/T) Production (T-1/T) Change in stocks Production (T-1/T) Closing stocks
o D E F
=
< 2 15
< ipa
S i
o s w .
g £ : g 1 Los- .
€ B A o . Q §os- . . : 4 .
2 c - & oo- k I f
= 02-
E 05- 25
g ) ; ) gy
< 2 01 00 01 02 03 05 00 05 10 15 05 00 05 0
Volume of goods (%) Volume of transport (%) Vehcle mikage (%)
Available, total Opening stocks Production (T-1/T) Opening stocks Production (T-1/T) Closing stocks

Key variables influencing road freight demand: production, closing and
openning stocks

[ Use, residual

Use for food on farms

«Adjusted R2 is highest with Model D: 0.62 g  —

- food,

*Short time series limits robustness = e
*Need for more granular and longitudinal data

*Expanding to other agricultural commodities
Collaboration with Luke for integrated models
*Use production cycles to refine existing forecasting tools >
*Developing policies leveraging insights into agri-transport needs b =)

Use as feed inon
farms

\
[
(T-2T-1) / Usefor Y J
\
.

Use for food n { Domestic |
ndustry \ vse, total
\ /

i

Industnal use

Use as feed in
industry

ol

i

Dependent Intercept in Coefficient of the /" 7\ Derivative indep Unique ndep
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Context and objectives

 There is a shift in agriculture globally and also
in Finland. Average farm size increases,
number of farmers decrease.

* This consolidation stresses the need for
higher demand form agri-tractors, but there
is also global market dynamics that affect
agriculture sector as well.

* Accurate forcasting can help manufacturers,
policymakers make informed decisions about
future investments in machinery demand.

Methodology

The study applies time-series data from Traficom
to analyze historical trends and patterns.

We use two methods and their combination for
forecasting quantitatively.

ARIMA: relies on patterns from past data to predic
future values. It’'s commonly used when data has
trends or patterns that repeat over time.

ETS: When data shows trend and seasonal
variations. The method adjusts based on recent
values, giving more weight to recent observations.

Combination: Leverages the strenghts of both
models to improve forecast accuracy.
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Fleet investment demand forecasting:
Case of agricultural tractors

Individual forecasts

ARIMA Forecast for Vehicle Classes 75, 928, and 81 (2021 - 2026)

r, 7~ NS\s
_ S ol g

ETS Linear Forecast for Vehicle Classes 75, 928, and 81 (2021 - 2026)
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Ensemble Forecast for Vehicle Classes (2021 - 2026)
—e— Mean Forecast —=— Test Data (2021-2023)
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ETS Damped Trend Forecast for Vehicle Classes 75, 928, and 81 (2021 - 2026)
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Forecast comparison of the models
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