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Abstract

Five years ago the project Cargo Hitching starteth Wie goal to use the unused capacity of pubdicgport passenger
vehicles for freight and parcel transport. Like maew city logistics initiatives it is a difficuthallenge to setup a profitable
private business model. A rural pilot project waveloped in the East of the Netherlands, buildingDutch government
funding (Dinalog), with several Dutch universitidgise province of Gelderland, public transport sexyprovider Connexxion
and city logistics service provider Binnenstadsezvithe paper describes how viability for the cangohing project was
organized, providing important social and environtakbenefits as well as a sustainable businesehfioidthe system.
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1 Introduction totransport capacity sharing

In the new economy many new logistics initiativesey based on the principles of sharing resoubses
crowd participation. Resource sharing or the stedakerm ‘Sharing Economy” was first mentioned 08 and
denotes the collaborative consumption made by theitees of sharing, exchanging, and rental oforgses
without owning the goods (Lessig, 2008). In theteghof economic transactions, it refers to the afsen object
(a physical good or a service) whose consumptigspl-up into single parts. These parts are collatively
consumed in C2C networks coordinated through conityrbased online services or through intermediaies
B2C models (Hamari et al. 2015). Uber, Zipcar, Bdabr and AirBNB are the trendsetting companies oo
change the society towards a more sustainable ufam#r resources. A recent survey among consumeis
USA indicated that the Sharing Economy in the gedi@vel, car sharing, finance, staffing, as wslimusic and
video streaming is supposed to increase its rexefroen USD 15 billion to USD 335 billion within theext
years (Bothun et al. 2015). Recently DHL (Gesingl? has sketched the sharing economy trends yn cit
logistics such as: Truly Shared Warehousing, UrbB@street Warehousing, Community Goods On-demand,
Logistics Asset Sharing, Transport Capacity Sharidg-demand Staffing and Logistics Data Sharinge Th
Transport Capacity Sharing is a phenomenon tremesftga@rowing with many startups rushing into freigh
brokerage platforms to help matching shippers aartiezs to maximize truckload utilisation, decreasapty
miles, and accelerate shipping times. Exampleshe$éd platforms are Saloodo! and QuiCargo in Europe,
Freightos, Convoy, and Loadsmart in the U.S., andddebang in China.

In this paper, we focus on a special form of TransgCapacity Sharing, the unused capacity of public
transport. Five years ago the project Cargo Higlstarted with the goal to use the unused capatipublic
transport capacity for parcel transport. Short-Heamsport has some rare examples of a small-gdalein La
Rochelle (France) or the failed cargo tram in Amgden. One of the most important success factorghisf
project is the enthusiasm of the people involved, researchers, but certainly also the particigatmmpany’s
employees. The "theoretical harvest" from this @cbjs impressive (Ghilas et al., 2016a/2016b/20V@enstra,
2017). Different Bachelor and master projects (8#%k2014; Jansen, 2014; Matena, 2015; van Berkal7;2
Venne, 2017) have been conducted at important sspach as the stakeholder analysis, the businedels)
optimizing the pickup and delivery problem with kiéing cost, integration of the unpredicted parcelivery
demand into bus schedules. All these studies heoxeeg to be very positive, but more importantly aaseans
of emission reduction, as the promotion of our @tcessibility, and as a means of reaching secluded
regions.

Still it is questionable whether all the theoreticalvantages are likely to occur in practice. Itailso
guestionable whether a concept like Cargo Hitcluiag keep its viability for society in the long rudther city
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logistics initiatives such as urban consolidatioentces have shown that despite the potential pesiti
environmental and social impact, the main obstesteains the lack of a sustainable business modtiel.gbal of
our study was to understand how to organize vigbitr the Cargo Hitching project as a concept ping
environmental and social benefits while at the saime providing a sustainable business model (t@oid
logistical value propositions of multi-beneficiglations between the involved stakeholders).

This paper is structured in five sections. Secligrovides information on the research topic, foéd by the
problem definition and research question. Sectigma¥ides a literature review on integration of ggager and
freight transport project followed by specificatiaf the knowledge gap. Section 3 contains more @pthd
information on the available transport capacitg lingistics processes and the final parcel demianskction 4,
the design options for business models are disdussdlowed by an analysis on three different dechan
scenarios. The conclusions are given in section 5.

2 Literaturereview on integrating passenger and freight transport

In the field of air transportation , already for myayears, it has been common practice to combaight and
passenger transport. In the literature, severdiesuare reported on the possibilities of lettiaggo travel with
public transportation companies, see Trentini & Mak (2010), Ghilas et al. (2013), Lu (2014), Jan@914)
and Pternea et al. (2018). They have shown thaergynmay exist when logistic service providers are
cooperating with scheduled passenger service peogjidsuch as public transport companies. Nowadays,
especially in low urbanised areas, these compdmiee the challenge to increase the utilization wiblip
transport because many citizens perceive a higheefli from traveling with their own transportatiomdes.
For this reason they are searching for new busiogg®rtunities and therefore they do not only foous
increasing the incentive for citizens to use schextigervices, but instead try to increase the iteerfor cargo
transportation companies to make use of sched@edces when there are situations of unused cgpaldite
general idea here is combining passengers and d¢argoder to achieve an increase of the used cparci
public transportation. In the literature the foliog projects of integrated passenger freight trartspere found:

Bussgods service (Sweden)

Bussgods is a nationwide transport system whiatsfrarts for both businesses and individuals. Femntbst
part, this is done in the existing bus services,lthses that run after the timetable. This makes@ads one of
the most environmentally friendly and punctual $@ort options, because they run both passengers and
packages at the same time (Bussgods, 2017). Busdgisl some agents/service points in the main aifies
Sweden. Customers can find the nearby agents ackl ttneir parcels via their website.

Dabbawala system (India)

The Dabbawala system is a lunchbox delivery andrmesystem that delivers lunches from homes or
restaurants to people at work and study. The Dablsasystem achieves very high service performahicglf/
accurate and on-time) with a low-cost and very #ngperating system (Baindur & Macario, 2013) based
numbers and colours. Every morning, a Dabbawalteerawill either walk or travel by bicycle to celtt lunch
boxes in his/her area. After collection, they witl to the local train station where they are gatigewith other
Dabbawalas. Next step is the sorting of the lunokeb. They are put on the trains according to thekt
destination. When the boxes arrive, they are haodedto the appropriate Dabbawalas. After thenttap, the
Dabbawalas deliver the lunch boxes to the ownensidycle. The processes are the same for the refuempty
lunch boxes. This particular delivery system presigob opportunities for (semi-) literated peo@ebbawalas
are self-employed. They join the organisation gitime capital. Their customers are business metersts; and
meal suppliers. The Dabbawalla service-industrstils growing at a steady rate of 5% to 10% perrygai,
2007).

CarGoTram (Germany)

CarGoTram is a freight tram in Dresden, starte@@1, carrying car parts across the city centethéo
Volkswagen factory (Livingrail, 2001; Lightrail, 20). CarGoTram transports goods with a separatghfre
tram and shares a tram track network with passetrgens. Many other cities share passenger transport
infrastructure with freight transport as well. Vien (Austria) and Zurich (Switzerland) use tramsnaxbile
recycling depots. Kislovodsk (Russia) had a freighity tram system that was used exclusively tovdelbottled
mineral water to the railway station. In Manhatt@#mazon couriers use the underground train network
deliver goods because the traffic in that cityrisligcked and traveling by underground train isaifer (Crow,
2015).

Amsterdam Cargo Tram (the Netherlands)

Amsterdam Cargo tram pilot project started by Caygd Amsterdam in 2007 (Chiffi, 2015). Initiallyeth
idea was based on the Dresden CarGoTram projeuilaBito CarGoTram passengers and goods shared the
same track network, and they were transported $gparate freight tram. Two cargo trams ran thrahghcity
centre of Amsterdam between 7 am and 11 pm duhiagésting and pilot phases. There was no influemce
passenger tram schedules. When cargo trams artivedjoods were unloaded onto small electricallwgred
vehicles (E-cars) which were utilised for the firdglivery. The initial benefits looked promising. was
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estimated that Amsterdam Cargo Tram could redueedtal number of commercial vehicles by 50 perctret
noise could be reduced and air pollution coulddmhiced as well. Also economic benefits were caledlaStill
the Cargo Tram project went bankrupt in 2009 dua sbortage of public subsidies.

To sum up, there are several project studies abfnatstructure sharing between passengers andhfreag
well as practical projects. The scientific litenauhowever shows only few papers on the integradiofieight
and passenger transport. Sharing infrastructuneases the utilization of vehicles or tracks, ahtha same
time, reduces transportation costs, reduces CO&s#mni and congestion. Most of these studies aredayut in
urban areas instead of rural areas. Sharing tratadjom usually involves multiple groups of actass, it suffers
from the challenges of cooperation between busjreest allocation, etc. Arvidsson et al. (2016) cdode that
integrating passenger and freight transport in mrbeeas is a promising approach. However, to advanc
operational integration of passenger and freigimidport services, integration at the instituticsuadl business
levels of freight and passenger transport provisomequired. Therefore, the development of a #uelde
business model is essential the success of inefd@ssenger and freight transportation. Capabityirsgg
projects have been attempted in different placesoiling to their findings, stable economic souicas ensure
the viability of the project. Also the inclusion sbme social values, such as the jobs for the jdaterated
people in the Dabbawala system, seems to be antampdactor for the long term viability. Accordirig Austin
et al. (2006) the economics of a social entrepnéaleventure often makes it difficult to compensataff as
competitively as in commercial markets. In fact,nm@mployees in social entrepreneurial organizatiolace
considerable value on nonpecuniary compensatiom fiteeir work. The positive balance is than foundaat
higher level than narrow private business modelslding on corporate social responsibility or sbdast-
benefit analysis.

3 The pilot project: Cargo Hitching
3.1  Project Introduction

This project was initiated with funding of the matal government (Dinalog), by a consortium of Dutch
universities, government agencies and private corepaCargo Hitching includes cargo that hitchegla on a
vehicle transporting persons, or persons hitchimgle on a vehicle transporting cargo. Millingemate Rijn
has been selected to demonstrate the Cargo Hitghrmjgct. It is a small village nearby the city dfjmegen
(driving distance is approximately 17 km). It iedted in the east of the Netherlands, and it ber@ermany.

In March 2017, Binnenstadservice (BSS), Breng dodyR launched the pilot project as main initiators

 BSS Nijmegen operates a logistics city hub close¢ht centre of Nijmegen. The main function of
logistics hubs is collecting, storing, sorting, kaging parcels (Zapfel & Wasner, 2002) and
consolidating parcels from multiple customers.

* Breng is the public passenger transport service. gdssenger transportation system in the Netherland
is arranged by tendering agreements (Mouwen & Rién2013).

» Pluryn is the social care organisation that presitteatment and support for disabled, child weltard
mental health care in Millingen aan de Rijn (Plyrg2917). This project provides job opportunity for
people with difficulties in doing normal jobs. Pé®dgrom Pluryn will take care of the parcels in the
public bus. The main interests of Pluryn are cnggjibb opportunities and societal benefits.

BSS is responsible for transporting parcels fromltygistics hub to Nijmegen centrum and the busosta
Besides, BSS operates the local service desk itinlgin aan de Rijn where the parcels can be pickup
by/delivered to the inhabitants. The main intere$t8SS are financial profit, good service quaktyd societal
benefits (Hendriks, 2017). The local depot, asraice point, can also lead to additional revenuwesniearby
retail (Weltevreden, 2008). Furthermore, accordimgdendriks (2017), BSS aims for lean and greelistmg
performance. The (potential) costumers are thebitdwats who order the packages, logistics serviceigers
(who don’t want to deliver all the way to Millingezdd Rijn) and shippers.

The state of the services and their utilizatiorthet beginning of the project was as follows. In fgilet
project, Breng, a part of Connexxion, operates bus lines (Line 80 and Line 82) traveling from Nggen
Centrum to the village of Millingen (Breng, 201Public transportation service providers are inteaksn
financial benefits, on-time performance (Mouwen &tReld, 2013; Boitani et al., 2013). The lines &t 82
are relatively well utilised lines. Most of the pasgers are school children and students. Theransporting
from Nijmegen to Millingen aan de Rijn has peak tsofrom 14:00 to 18:00 on weekdays. November and
February are the busiest months while summer \@cationths are the least busy ones. As cancellations
limited to 0.2% of the buses, transport serviceilabdity is reliable. Each bus has a capacity &f seats, 51
standing places and 2 wheelchair locations. Asstiraeparcels are transported by public bus line 18 &2
during 9:00 to 16:00. Between 14:00 to 16:00 the lbuses are very busy with passengers. During ipeaits
the number of rolling containers is at maximum &orea trip. The capacity of transporting parcelspoyplic bus
is calculated as follows (Table 1).
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Table 1. Parcel transport capacity (9.00 — 1)3.00

Off-peak period Peak period (13:54 — Peak period (13:54 —  Number
(8:54 — 13:24), Line 80 16:09), Line 80 16:09), Line 82 of parcels

#1trips 10 5 4 (at weekdays)

60 Roller container Roller container Roller container 1140
rp(z)alrlﬁls per Roller container Roller container No 900
container Roller container No No 600

15 Trolley Trolley Trolley 285
parcels per Trolley Trolley No 225
trolley Trolley No No 150

Roller container Trolley Trolley 735

Use both Roller container Trolley No 675

3.2 The Cargo Hitching Logistics processes

Figure 2 shows the processes of Cargo Hitchingtdits with the customers who are the parcel receiv
living in Millingen aan de Rijn. Participating peepchange their address to the address of thetilgyisub
(BSS) in Nijmegen, and obtain a unique code giveB$8S, when they shop online.

Labeling ..
7 .

[Temporary
> storage

- A A
Parcels——3 Collecting — Scanning > Sorting ~¥>Packaging > Transporting
: 3

s, us schedul '
| [P Je— Checing +— +—{Urioadng

. PR " Transporting
Lastmile delivery. CH Aaalpunt sryn (taking bus

tadservice

Fig. 2. : The Delivery process of Cargo Hitching

At their logistics hub, BSS consolidates parcedsrfdifferent carriers and Parcel Delivery ServiceviRlers
(PDSP). BBS sorts and packages the freight in lerrblag or a parcel trolley, and then transporé&ntho
Nijmegen Central Station. There is a small roomtémnporary storage of the parcels. Pluryn is resibda for
transporting parcels from Nijmegen Central Statiorihe local service point. The Pluryn employeasigport
parcels according to the transport planning. Tladg parcels out of the storing room and travel Withparcels
as private luggage by the public bus (Lines 80&nperated by Breng). One of the two places foeeichairs
on the bus could be used, which are safe locatiotiee bus. When the bus arrives at Millingen aarRgn, the
Pluryn employee takes the parcels out of the bdshamds them over to the local Cargo Hitching serdesk.
No extra time is needed for taking out the parc&le local service desk is close to the bus stopemthe
parcels arrive, the employee working at the localgd Hitching Servicedesk will check the parcelsriBy the
pilot project, receivers can take their parcelthatdepot from 16:00 to 20:00 on weekdays, andr8ays from
12:00 to 16:00.

3.3 Estimation of parcel demand

Based on resident questionnaires and interviewls RRSP’s, parcel delivery demand for Millingen abmn
Rijn can be determined. 112 residents filled iruasgionnaire out of 5860 inhabitants. Accordinghte survey,
the average demand is 1.31 parcel per person pethmi was found that 75% (based on the questioana
results) of the parcels should be delivered toréoeivers’ front door, and the service is to bevjgled 26 days
per month (from Monday to Saturday). In Millingeanade Rijn, the total daily average demand is 29ar8els
(5860 residents) and the demand for home deliveP?1.5 parcels per day.

4 The Cargo Hitching Business M odel Design
4.1  The Cargo Hitching business model

The business model of the pilot project is describvth the Osterwalder Business Model Canvas teghai
(Osterwalder & Pigneur, 2010), see Figure 3. Thee rhuilding blocks of the Canvas are classified itite
following four categories: value proposition (shda®re part of the business model), customer mter{blocks
right to the core), resources (blocks left to tbeeg and financial flows (bottom blocks).
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Key Partners Key Activities Value Proposition Customer relationships Customer Segments

1. Collecting and sorting parcels 1. Parcel delivery service

2. Transporting parcels to the village i 2. Making use of unused .

ublic buses capacity of public bus and Customers (recewers) use
g Logistics information tracking combining passengers and the address of BSS with an
: : ) . ;i identification code when do
. 4. Operating the local service point parcels and reducing . .
1. Receivers . . ; shopping online
2 Bren 5. Expected societal and environment} transporting cost.
3' Plur % benefits 3. Providing job
4' PDSyPs and K ey Resources opportunities for people witl channels Receivers of parcels (residents of
cérriers poor job prospects Millingen aan de Rijn)
f 4. Environmental benefits

5. Shippers 1. Warehouse space (reducing CQ emission) 1. Unique codes for
6. BSS 2. Public bus (Line 80 & 82) 5. Higher efficiency and customers (Online orders)

3. IT platform utilization of rural public 2. Tracking information to

4. Organizational capacity buses customers

5. Personnel 6. Traffic safety (fewer 3. Local service point

vehicles in the village)

Cost Structure Revenue Streams
1. Rent
2. Personne| Governmental fundin
3. Management & maintenance of vehicles equipment andinfciure 9
4. IT platform (SaaS)

Fig. 3. : The business model of Cargo Hitching

Product/service (Value propositions)

Cargo Hitching provides a parcel delivery servioe dustomers. The environmental and societal benefi
this project are important by making use of unusapacity of passenger buses and consolidation rakjsa
leading to a reduction of CO2 emission. An impartzadue of this project is that it creates job ogipnities for
people with difficulties in doing normal jobs.

Customer interface (Customer segment, Customer relationship & Channel)

In the project, the customers are consumers/recgivesidents living in the village. They use thadiviery
address of BSS logistics added with their uniqustauer code when they are ordering goods online@ Th
logistics information of the parcels can be tragieda smartphone application and a notificatioseist when the
parcel can be picked up. When their parcels amatvine village, the customers can pick up theicglarat the
local service point.

Infrastructure management (Key partners & Key resources)

The Cargo Hitching project was launched by BSSpeoating with Breng and Pluryn. Besides, these key
partners receivers, shippers and parcel deliveryicee providers are included as partners. Theseraetork
together to deliver goods to the final consumerse Key resources are warehouse space, public bidses,
platform and personnel.

Financial aspects (Costs & Revenue streams)

The financial aspects consist of the cost strucame revenue streams. The cost of operating thegtrare
rental cost for the pickup point, personnel costhagement and maintenance cost of vehicle equiparaht
infrastructure, and the cost for the IT-platfornagS) plus coordination cost/management. Duringtekgng
period, customers could enjoy this service for freeeiving and sending parcels without payingaxtoney.
Based on the results of the costing analysis, dpgrthe pilot project costs about €2705.30 per tinowhich is
too expensive compared to the current demand. Tbeirte Gelderland funds this project during thiotpi
period. In order to keep this innovative parcelivdly service running after the pilot period, itilsportant to
find out a sustainable business model for the homg

Business model design options

In order to design and analyse the business maodetedationships between business models of differe
stakeholders, it is important to identify the rotesl responsibilities of stakeholders. In this eespthe Cargo
Hitching Servicedesk is considered as an indepéraiesiness entity.

» Who arethe customers? The potential customers of Cargo Hitching are oaress (local residents and
businesses), shippers (B2B and B2C businessesjaandrs/PDSPs (e.g. DHL). Receivers are interested
in environmental and social impacts, while shipmerd PDSPs care more about the cost reductions and
the related financial profits.

* Who can do the interfacing to the customers? The customer-facing company directly talks to
customers. It can be anyone of the Cargo Hitchmog, such as BSS, Breng, Pluryn and CH
Servicedesk.

*  Who can do the consolidation of the parcels?
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e Currently the parcels are consolidated at Nijmegygahthen transported to the village by public bus.
Some spaces are needed to consolidate parcel@ I dogistics center is ready-made for this purpose
The parcels can also be consolidated at Nijmegetmalestation (Breng office), or at Pluryn office
building or even other places.

 Whoisresponsiblefor transporting and supervising the parcels?

After consolidating, the parcels are transporteMliiingen aan de Rijn. The possible subcontracgor
Breng, Pluryn, taxi companies and even individwgengers. If transportation is outsourced to Breng
Breng can hire Pluryn employees for guiding paroelshe bus. If the subcontractors are Pluryn or
passengers, they will transport parcels by usinlip buses or private cars.

» Whoisresponsiblefor the service point?

» The collection point can be part of business iocall shop or act as an independent Cargo Hitching
Servicedesk. A digital parcel locker could be atiaypas well.

 Whoisresponsiblefor the final home delivery?

The parcels are delivered by bike. The possiblparsible parties are the customer-facing company,
e.g. BSS, or delivery subcontractor, or the Cargohihg Servicedesk.
The design variables and corresponding possiblermpare summarised in Table 3.

Table 3. Cargo Hitching Design options

Design variables Options

Customer Receivers Shippers PDSPs

Customer-facing BSS CH Servicedesk Breng Pluryn

company

Consolidator BSS | Breng | Pluryn

Transport . . L Passengers (taking -

subcontractor Breng (driver) Breng (Pluryn) Pluryn (taking bug) buses/private cars) Taxi (driver)
. . Parcel locker (operated by the .

L ocal service point No customer-facing company) Alocal shop CH Servicedesk

Final home delivery No | Customer-facing company (e.g. BSB) CH Servidedes

Demand scenarios

The viability of the business model of the projedi depend on the demand for services. Thereftre,
scenarios are built upon variation in the numbepastels transported by Cargo Hitching. Based eratialysis
of daily demand, the maximum parcel delivery demanilillingen aan de Rijn is around 300 parcelsay.d
The three following scenarios are designed:

. Scenario 1: low demand; average 30 parcels per day

The low demand scenario is set to 30 parcels perTas gives a monthly demand of 780 parcels (@arc
are not delivered on Sundays). Assuming the pesgendbf home delivery is about 70%, then every @dy,
parcels are delivered to customers’ home while s@eecels are delivered to the service desk.

. Scenario 2: average demand; average 100 parcels per day

Scenario 2 is assumed to deliver 100 parcels pgr ldathis case 70 parcels are home delivered, 3hd
parcels are picked up by customers.

. Scenario 3: high demand; average 300 parcels per day

The third scenario is the high demand scenario avitlaily demand of 300 parcels. In this case almlbshe
parcels towards Millingen aan de Rijn are tranggbtty Cargo Hitching. We assume that 210 parcdlsbei
delivered to customers’ homes and 90 parcels wili&livered to the service desk.

Combining the design options with the scenarioddda the following configurations of the Cargo dhiing
project (see Table 4).

Table 4. Scenario —design options Cargo Hitching

# Scenario  Daily demand Customers Customer -interfacing company  Transport subcontractor Service point
1 30 parcels ansumers Binnenstadservice Pluryn Alocal shop
(residents)
100 Consumers, . . .
2 parcels shippers Binnenstadservice Breng CH Servicedesk
3 300 Consumers, Cargo Hitching Servicedesk Breng, CH Servicedesk

parcels PDSPs Taxi companies
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Evaluating for the three demand scenarios

If the activities are clustered into three groupmely, transport, service point and home delividry,average
cost per parcel of each group can be calculategl {&ble 5). The average cost of “transport” andnfeo
delivery” are relatively stable in different sceioar However, the average cost of parcels beinyeted to the
service desk differs significantly. The more pasdeting delivered to the service desk, the chethygeaverage
transport cost become. The crucial cost are relatélte rental cost of the Cargo Hitching Servistde

Table 5. Cost of transport, service point and hdeleery

# Scenario Transport cost Service desk Home delivery

Total Average Total Average Total Average
1 €533.07 €0.68 €39.25 €0.17 € 596.00 €1.09
2 €1,100.00 €042 €2,420.00 €3.10 €1,870.00 08 1.
3 € 3,060.00 €0.39 €2,420.00 €1.03 € 5,560.00 0Z 1.

For the last mile delivery the CO2 emission ofnglia bicycle is zero. Therefore, home delivery viitke
couriers would reduce CO2 emission compared witively by vans. Because Millingen aan de Rijn isnaall
village, the drop density is considered dense 2dtlor more drops. The average CO2 emission of oo with
a relatively high density is around 110g (EdwaisKinnon, & Cullinane, 2010). Assuming one homeikly
parcel per drop, Table 6 shows the reduction of @@&sion of three scenarios.

Table 6. Daily reduction of CO2 emission (Kg)

# Transporting to Millingen aan de Rijn Home CO; emission Total CO,
Scenario Min. Max. Max. CQ, delivery reduction emission
reduction
1 0 136 km (4 trips * 34 22.89 kg 21 drops 2.31kg 25.20 kg
km)
2 0 170 km (5 trips * 34 28.61 kg 70 drops 7.70 kg 36.31 kg
km)
3 - 204 km (6 trips * 34 34.33 kg 210drops  23.10 kg 57.43 kg
km)

The social care organisation, Pluryn, is involvedoae of the key stakeholders who perform the rateg
passenger and freight transportation. To supetbhiegarcels in the public bus is an easy job, wiscsuitable
for Pluryn employees who have difficulties with n@l jobs. This project provides job opportunities these
people. One return trip takes about 90 minutes.Wdrking hours of three scenarios are shown in&&bl

Table 7. Working hours for Pluryn employees

Scenario 1 Scenario 2 Scenario 3

Wor king hours (per month) 78 hours 78 hours 234 hours

From a cost perspective it is interesting to sem ®tenario 1 are 3 financial viable scenarios. The
environmental gains can be obtained in all threenados. From a social perspective scenario 3 ist mo
preferable compared to the other scenarios. Eversdhbial part of the evaluation needs more atteriith in
literature as in practice, as the ranking of pdedifenefits of this project made clear that moanthalf of the
respondents find it most important to offer job ofpnities to people with poor job prospects. RéuycCO2
emission was ranked as the second important bgseétTable 8).

Table 8. Ranking of the Benefits Cargo Hitching

Benefits of Cargo Hitching project 1 (least) 2 3 4 (most)

L ower emission 15.2% 29.5% 27.7% 27.7%

Offer people with poor job prospects work 6.3% 9.8% 28.6% 55.4%

Better traffic safety 29.5% 40.2% 23.2% 7.1%

Better occupation for the bus 49.1% 20.5% 20.5% 9.8%
Conclusions

As Arvidsson et al. (2016) we conclude that intégop passenger and freight transport is a promising
approach. To advance operational integration obgrager and freight transport services, integratibrihe
institutional and business levels of freight andsseenger transport provision is required. Therefthre
development of a sustainable business model istsiséor the success of integrated passenger ezight
transportation. In our research three different aenscenarios were developed to testify the maalei
business model design. The following findings cardbrived from this research:

» The potential customers are consumers, shipperparcel delivery service providers.
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e The social benefit is a significant factor taratt customers. Therefore, the public bus (busrefig) is a
preferred transport mode and it creates job oppitits for people with poor job prospects (Pluryn
employees).

e There are two last mile delivery options, picking at the collection point, and home delivery. IBot
services are provided to ensure the customersteajuality.

As for the Cargo Hitching Servicedesk, it can beirs@ local shop or be operated independently. éi@n
operating Cargo Hitching Servicedesk on its ownsdoat lead to a viable service in a low and midtdenand
scenario. The additional cost analysis also shtwasthe cost of Breng and Pluryn to join in areyvew and
that setting the service in a local shop is muckapler than operating an independent Servicedesk.high
demand scenario, integrated passenger-freightpoatadion can be feasible and economically viable.

An important factor are the target customers;afytshow more interest in society and environmedttagir
opinions will affect the decisions of shippers g@adcel delivery service providers. Approximately&kg CO2
emission is reduced per day if all the parcels tdgaillingen aan de Rijn are delivered by Cargtching. In
the high demand scenario, 234 working hours pertimare provided for Pluryn employees.

Also an important conclusion from the business modgis that the long term viability of Cargo Hitmg
strongly relies on the social inclusiveness of ¢bacept. This implies that besides necessary ‘hémdhcial
viability, the project should add value in non-mtamg dimensions such as social labour, environmenta
reductions and safety improvement, appealing tét’'social values of the customers. The value @stnon-
financial factors can be quantified in cost-benafialysis, although this may not sufficiently cotive real value
of social inclusiveness for individuals with a diste to the labour market. Many employees in social
entrepreneurial organizations place considerableevan nonpecuniary compensation from their workgtin et
al., 2016). A smile of such a person says more @00 words. To conclude, therefore, we argue sbatal
inclusiveness should be considered as a key elefmeataluating new participative concepts in lbgs
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