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Abstract 
Transportation costs are a major expense for concrete suppliers, and so many try to make 

best use of their trucks in order to reduce costs by improving productivity. However, truck 
productivity optimisation does not necessarily imply a return on investment (ROI) for the 
concrete supplier, as the ROI greatly depends on the way hauliers are paid in the day to day 
business. This paper addresses the issue of the accessible ROI through productivity 
optimisation in concrete transportation. Based on several payment schemes and typical order 
books, the suitability of the payment schemes towards optimisation will be compared. The 
results show large variations between the schemes, some becoming more expensive while 
others imply a natural ROI. As a conclusion, the paper will provide a condensed table that 
presents the consequences of each scheme along broad strategic recommendations assessing 
the expected ROI caused by the productivity optimisation. 
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1. INTRODUCTION 
Concrete distribution is a complex logistics management task. Small and large order 

quantities must be delivered quickly, accurately and as cost-effectively as possible to 
geographically widely-distributed and frequently-changing unloading points. The objectives 
are therefore conflicting. ‘Cost-effective’ means minimising transport cost and driving 
distances and maximising truck utilisation [1]. ‘Fast and accurate’ means creating robust and 
reliable plans, taking unforeseen eventualities into account, as well as exclusive deliveries. 

If all the constraints that need to be considered when balancing these objectives are added 
together, one of the most interesting issues of operations research emerges: the vehicle routing 
problem (VRP). The task is to design the optimal set of routes for a fleet of vehicles to serve a 
given set of customers. In this case VRP is even extended to the vehicle routing problem with 
time windows (VRPTW), meaning that the delivery locations have time windows within 
which the deliveries must be made. Furthermore, the vehicle fleets are heterogeneous and 
there are many more complex factors to be considered, such as splitting bulk orders into 
deliveries. 

It is not difficult to imagine the data volumes that concrete suppliers with a large number 
of locations and hundreds of trucks have to compute to ‘only’ find a set of optimised routes. 
The human brain is not up to this sort of challenge. This is why even experienced schedulers 
or dispatchers are stretched to their limits with this task if they only work with an Excel 
spreadsheet or software that does not have its own intelligence. 

Conventional solutions for building materials logistics offer support to logistics 
coordinators in arranging loads and truck schedules by providing a wide range of functions. 
They copy order-relevant data from the ERP systems automatically, provide user-friendly 
graphical interfaces on which loads can be assigned to trucks, calculate schedules including 
the journey times and visualise them on maps. If they have a GPS telematics component, they 
can also track the position of the truck and the delivery status in real time. Compared to 
planning using a scheduling plan on paper or spreadsheet, this is already a giant leap forwards 
in planning technology. Even with all the support provided, thanks to the digitalisation of the 
scheduling process, the decision as to which (special) truck to use for a delivery to a specific 
customer is still made based on incomplete knowledge by a human. Consequently, it can 
neither be the best decision in terms of cost nor with regard to service quality. 

Intelligent optimisation software uses algorithms that analyse a virtually endless number of 
scheduling decisions in real time and identify those that are ideal for minimising costs and 
maximising service quality – based on the business criteria defined. Intelligent optimisation 
means that scheduling is automated. As the software identifies the best decision in accordance 
with the optimisation criteria anyway, it can suggest the decision to take to the schedulers and 
dispatchers or action this decision automatically and forward the corresponding instructions to 
the drivers, hauliers and loading stations.  

This relieves the logistics coordinator from the burden of making routine decisions, 
allowing him to focus on difficult cases and scheduling for the next days. This real-time 
capability enables the schedulers and dispatchers to deliver orders placed at short notice, to 
allow for changes to orders during the day of delivery and to react to unforeseen events (e.g. 
queues, heavy traffic, production issues, etc.) whilst maintaining an economic schedule to 
ensure delivery to the customers on time in full (OTIF). 
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2. PROBLEM PRESENTATION 
Fleet management optimization is a key step toward operational excellence. Most concrete 

suppliers want to improve their business efficiency in its broad definition [2] by optimizing 
their deliveries with dedicated software. In this way, they want to improve their level of 
service and their flexibility, expecting the financial results to do the same through cost 
reduction. 

However, if the genuine operational costs do decrease the benefits fall to the organization 
that incurs these costs, which is typically the haulier. They will therefore be the only ones, in 
the first instance, to benefit from these falling costs. Whether it will affect the supplier’s costs 
or not depends on the existing agreement between the supplier and the haulier about the 
payment scheme used for the service provided, making this kind of agreement even more 
business sensitive that it already is [3]. Far from being the usual situation to see a financial 
benefit, the supplier rather usually observes little to no effect on their own costs and questions 
the optimization: many payment schemes are simply not built to yield results from operational 
logistics efficiency.   

The purpose of this study is to highlight these issues and to provide some insights and 
general recommendations about them. This study was conducted using several real payment 
schemes provided by various partners and a unique set of orders used as a reference for every 
scheme studied. The optimized plan was obtained using INFORM’s software for transport 
planning optimization, SyncroTESS, and was also used with every scheme. The operational 
results obtained are the following: 

 
Table 1: Operational results 

Operational results Manual plan Optimized plan Difference 

No. trucks used 28  18 – 35.71 %  
Loads/truck/day 5.14  7.89  + 53.40 %  
Loaded ratio 50.41 %  52.15 %  + 1.74 %  
Empty mileage 3,524 km  3,218 km  – 8.68 %  
Overall distance traveled 7,106 km  6,725 km  – 5.37 %  
Overall working time 226 h  215 h  – 4.52 %  

3. SCHEME COMPARISON 
As explained before, these operational results solely imply a cost reduction for the haulier, 

the impact on the concrete supplier depending on the scheme used. The four schemes 
presented in this paper were selected considering that they are typical examples (either 
broadly used or especially illustrative). Each of them is carefully described and analyzed 
below. 
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3.1 m3-priced model 
Scheme definition: 

𝑝𝑝𝑚𝑚3 = 𝑓𝑓(𝑑𝑑, 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡)         �
 𝑝𝑝𝑚𝑚3 = 𝑝𝑝𝑡𝑡𝑝𝑝𝑡𝑡𝑝𝑝 𝑝𝑝𝑝𝑝𝑡𝑡 𝑡𝑡𝑡𝑡𝑐𝑐𝑝𝑝𝑡𝑡 𝑚𝑚𝑝𝑝𝑡𝑡𝑝𝑝𝑡𝑡                 
 𝑑𝑑 = 𝑑𝑑𝑝𝑝𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑡𝑡𝑝𝑝 loading plant - customer

 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑝𝑝𝑎𝑎𝑑𝑑𝑝𝑝𝑖𝑖𝑝𝑝𝑑𝑑𝑡𝑡𝑎𝑎𝑖𝑖 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡𝑡𝑝𝑝𝑝𝑝              
 

(1) 

The cost of a delivery is defined in this scheme per m3 transported: the unit cost depends 
solely on the distance between the loading plant and the customer’s site, as well as the type of 
truck used. This scheme is built by the haulier from an expected turnover: the cost per m3 is 
calculated for each route in order to meet this expected turnover. When the distance increases, 
so does the cost per m3. 

Analysis & optimization suitability: 
This scheme does not adequately reflect the cost reality: it is an artificial way to “price” the 

service, on a volume-based method – called “traditional” [4] – to mitigate cost risks for poorly 
utilized fleets, calculated from the required turnover. In this scheme, the transportation cost is 
defined in the order definition and cannot be changed for most of the orders. In particular, the 
number of trucks used and the effective distance travelled do not impact the transportation 
costs. Thus, using one truck per delivery or having tremendous backhaulage routes do not 
change in any way the transportation costs: the two main levers of operational optimization 
are worthless when using that scheme for ready-mix concrete. 

Expected ROI from transport optimization: Close to none. 

3.2 Order-defined pricing 
Scheme definition: 

𝑝𝑝𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑞𝑞𝑡𝑡𝑡𝑡 ∙ 𝑡𝑡𝑎𝑎𝑡𝑡𝑝𝑝𝑐𝑐𝑐𝑐𝑜𝑜𝑜𝑜𝑐𝑐𝑐𝑐𝑐𝑐𝑜𝑜(𝑑𝑑) + 𝑡𝑡𝑎𝑎𝑡𝑡𝑝𝑝𝑓𝑓𝑓𝑓𝑜𝑜𝑓𝑓 ∙ 𝑑𝑑 
𝑝𝑝𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 = 𝑓𝑓(𝑑𝑑, 𝑞𝑞𝑡𝑡𝑡𝑡) 
𝑤𝑤ℎ𝑝𝑝𝑡𝑡𝑝𝑝: 𝑑𝑑 = 𝑑𝑑𝑝𝑝𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑡𝑡𝑝𝑝 𝑖𝑖𝑙𝑙𝑎𝑎𝑑𝑑𝑝𝑝𝑎𝑎𝑙𝑙 𝑝𝑝𝑖𝑖𝑎𝑎𝑎𝑎𝑡𝑡 − 𝑡𝑡𝑡𝑡𝑑𝑑𝑡𝑡𝑙𝑙𝑚𝑚𝑝𝑝𝑡𝑡 

(2) 

The costs are divided in two parts: The “genuine” transportation costs, that are proportional 
to the quantity transported and that depend on nothing but the distance between the loading 
plant and the customer; the “fuel compensation” part, which covers the price variations of the 
fuel. For the concrete supplier, it ends up as a global cost for each delivery that is directly 
defined by the order and that depends on the quantity delivered and the distance plant-
customer. 

Analysis & optimization suitability: 
This scheme depends solely on parameters defined in the customer orders (delivery point, 

quantity, etc.): hence, each order has a defined cost which cannot be change without changing 
the rates. Whichever way the trucks are managed, it won’t change the final transportation 
costs: operational optimization is “useless” by itself in terms of financial results (no ROI to be 
expected). Therefore this scheme is completely “planning-proof”. Planning cannot modify the 
transportation costs – in a greater extent than the first scheme – and thus making any effort to 
reduce costs through operational optimization pointless. 

Expected ROI from transport optimization: None. 
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3.3 Fixed fees & bonuses model 
Scheme definition: 

𝑝𝑝_𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝐹𝐹𝑖𝑖𝑎𝑎𝑙𝑙𝐹𝐹𝑎𝑎𝑖𝑖𝑖𝑖 + 𝑃𝑃𝑡𝑡𝑙𝑙𝑑𝑑𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖𝑝𝑝𝑡𝑡𝑡𝑡 𝐵𝐵𝑙𝑙𝑎𝑎𝑡𝑡𝑑𝑑 + 𝑂𝑂𝑖𝑖𝑝𝑝𝑡𝑡𝑡𝑡𝑝𝑝𝑚𝑚𝑝𝑝 𝐹𝐹𝑝𝑝𝑝𝑝𝑑𝑑 (3) 

𝑤𝑤ℎ𝑝𝑝𝑡𝑡𝑝𝑝: �

𝐹𝐹𝐹𝐹 = 𝑓𝑓𝑝𝑝𝑓𝑓𝑝𝑝𝑑𝑑 𝑡𝑡𝑙𝑙𝑑𝑑𝑡𝑡𝑑𝑑 𝑝𝑝𝑝𝑝𝑡𝑡 𝑑𝑑𝑡𝑡𝑝𝑝𝑖𝑖𝑝𝑝𝑡𝑡                                 
 𝑃𝑃𝐵𝐵 = 𝑝𝑝𝑡𝑡𝑙𝑙𝑝𝑝𝑙𝑙𝑡𝑡𝑡𝑡𝑝𝑝𝑙𝑙𝑎𝑎𝑎𝑎𝑖𝑖 𝑡𝑡𝑙𝑙 𝑡𝑡ℎ𝑝𝑝 𝑎𝑎𝑡𝑡𝑚𝑚𝑐𝑐𝑝𝑝𝑡𝑡 𝑙𝑙𝑓𝑓 𝑑𝑑𝑝𝑝𝑖𝑖𝑝𝑝𝑖𝑖𝑝𝑝𝑡𝑡𝑡𝑡 

𝑝𝑝𝑝𝑝𝑡𝑡𝑓𝑓𝑙𝑙𝑡𝑡𝑚𝑚𝑝𝑝𝑑𝑑 𝑙𝑙𝑖𝑖𝑝𝑝𝑡𝑡 𝑡𝑡ℎ𝑝𝑝 𝑙𝑙𝑐𝑐𝑜𝑜𝑝𝑝𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖𝑝𝑝       
𝑂𝑂𝐹𝐹 = 𝐶𝐶𝑙𝑙𝑑𝑑𝑡𝑡 𝑙𝑙𝑓𝑓 𝑡𝑡ℎ𝑝𝑝 𝑙𝑙𝑖𝑖𝑝𝑝𝑡𝑡𝑡𝑡𝑝𝑝𝑚𝑚𝑝𝑝                                    

 

 

There are three main parts in this pricing scheme: The flagfall, which is a fixed cost and 
does not depend on the amount of work performed; the productivity bonus, which grants a 
financial bonus for each delivery performed over the objective; the overtime fees, which are 
paid to the driver for the overtime worked. Ultimately, the supplier perceives the pricing 
scheme as a flagfall per truck plus a variable part that depends on the driver’s performance, 
shaped as bonuses. 

Analysis & optimization suitability: 
The “fixed part” of this scheme ensures the best results from the reduction in the number of 

trucks used that occurs with the operational optimization, while the bonuses reward the work 
done and encourage efficiency (although they increase the overall costs, it still costs less than 
using additional trucks). Overall, the scheme reacts to the optimization in a good way. The 
benefits from the reduction in the fixed part exceed the additional costs incurred. 

Expected ROI from transport optimization: Good (depending on the weight of the variable part). 

3.4 Cost-based scheme 
Scheme definition: 

𝑝𝑝𝑡𝑡𝑜𝑜𝑓𝑓𝑐𝑐𝑡𝑡 = 𝑝𝑝𝑓𝑓𝑓𝑓𝑐𝑐𝑐𝑐𝑓𝑓𝑐𝑐𝑓𝑓𝑓𝑓(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡) + 𝑡𝑡 ∙ 𝑝𝑝ℎ𝑜𝑜𝑓𝑓𝑜𝑜 + 𝑑𝑑 ∙ 𝑝𝑝𝑡𝑡𝑚𝑚 

𝑤𝑤ℎ𝑝𝑝𝑡𝑡𝑝𝑝: �𝑑𝑑 = 𝑑𝑑𝑝𝑝𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑡𝑡𝑝𝑝 𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖𝑝𝑝𝑖𝑖𝑡𝑡 𝑡𝑡𝑡𝑡𝑎𝑎𝑖𝑖𝑝𝑝𝑖𝑖𝑝𝑝𝑑𝑑 𝑑𝑑𝑡𝑡𝑡𝑡𝑝𝑝𝑎𝑎𝑙𝑙 𝑡𝑡ℎ𝑝𝑝 𝑑𝑑𝑎𝑎𝑡𝑡
 𝑡𝑡 = 𝑡𝑡𝑝𝑝𝑚𝑚𝑝𝑝 𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖𝑝𝑝𝑖𝑖𝑡𝑡 𝑤𝑤𝑙𝑙𝑡𝑡𝑡𝑡𝑝𝑝𝑑𝑑 𝑑𝑑𝑡𝑡𝑡𝑡𝑝𝑝𝑎𝑎𝑙𝑙 𝑡𝑡ℎ𝑝𝑝 𝑑𝑑𝑎𝑎𝑡𝑡            

(4) 

The price paid by the concrete supplier is divided in 3 parts: The first one is a fixed fee 
paid for using the truck for a day; the second one is based on the time worked, proportional to 
the number of hours worked; the last one is proportional to the distance effectively travelled 
during the day. Thus, the supplier pays both for using the truck for the day and the amount of 
work performed. The final cost is calculated for each truck. 

Analysis & optimization suitability: 
This scheme is cost-based, meaning that it reflects the reality behind the operational costs. 

Thus, it covers both fixed and variable costs, and each part carries a profit-margin for the 
haulier (ensuring that he will always earn money, whatever happens). Moreover, this scheme 
is built in a way that operational optimization leads naturally to a reduction in the 
transportation costs, and the benefits from optimization are then shared between the haulier 
and the concrete supplier. Therefore this scheme is highly suited to operational optimization 
and naturally encourages it through financial reward. 

Expected ROI from transport optimization: As high as the optimization is efficient. 
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4. SUMMARY, RECOMMENDATIONS & CONCLUSION 
Table 2: Summary results 

Schemes Results Recommendations for improving ROI when investing into 
optimization 

m3-priced C- Nearly “Planning-proof”: Change scheme or negotiate rates. 

Order-defined D “Planning-proof”: Change scheme or negotiate rates. 

Fixed fees & 
bonuses 

B+ Good enough. However, best would be to move from the bonus 
logic to a variable fees logic (like the cost-based model) – for 
simplicity and transparency. 

Cost-based A+ Best practice. Pay attention to parameters settings (best if based 
on costs). 

 
From the results above, we can divide these four schemes into two distinct groups which 

show different critical properties: 
 

Table 3: Two different mindsets 

Schemes Results Transportation costs’ nature Impact of the planning 
on costs 

- m3-priced 
- Order-defined 

Bad - No fixed costs 
- Effective work not taken into account 
 Not cost-based 

None:  
Costs are essentially 
defined by the orders 

- Fixed fees & 
bonuses 
- Cost-based 

Good - Fixed fees per truck 
- Effective work charged 
Cost-based 

Significant:  
Costs depend strongly 
on planning and fleet 
management 

 
Almost every existing pricing scheme can be included in one of these two groups. 

Unfortunately, the most common schemes [5] – the “traditional ones – are the least 
appropriate to optimization, their unsuitability being displayed in the need to enforce special 
rates, minimum work-loads, and other additional payments to the agreement in order to ensure 
an acceptable level of productivity and efficiency. 

These schemes are noticeable by the impact of planning not being taken into account 
during cost calculations. The overall costs depend solely on the orders: however the trucks are 
managed, the final transportation costs will stay the same. Even something as important as the 
number of trucks used is unrelated to the final costs to the supplier. In these schemes, the 
genuine operational costs are overlooked and an “artificial” pricing, unrelated to the genuine 
costs, is enforced. No direct financial benefit through optimization can be expected from these 
schemes, and improving the fleet management won’t improve the financial results. 
On the other hand, the most relevant schemes with respect to operational excellence are 
under-represented [5]. 
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These “best-practice” cost-based schemes – calculated from the execution of a plan – 
present several positive aspects, the first of them being the possibility to reduce costs through 
operational excellence and to generate profit out of it. However, they carry other critically 
positive properties compared to the other ones: 

- Benefits of the optimization are shared with the haulier – it’s a win-win situation. 
- Operational excellence is naturally encouraged through the expected financial benefits, 

creating a virtuous circle. 
- The simplicity of these schemes: special rates are not needed to control efficiency (the 

costs reflect what effectively happens). 
- Financial safety for the haulier: the best use of its fleet grants him more potential 

activity and customers. Moreover, its fixed costs (especially high in the business) are 
covered by the scheme’s flagfall. 

In such a situation, the supplier – who is responsible for the workload distribution – is also 
sensitive to it, naturally promoting operational excellence. Those schemes are created over a 
simple idea: sharing, with the company in charge of the trucks’ management, the core cost 
drivers of the business. 

4.1 Conclusion 
Currently, two mindsets are opposed, with the traditional one being the one most 

represented. In this mindset, deliveries are perceived as goods that can be bought, like regular 
consumers goods: one delivery has a defined price (depending on several parameters), 
whichever the way it is managed. This mindset, by its very own nature, does not consider the 
planning in its costs calculations. Hence, the benefits accessible through optimization are 
incomplete: yes, the level of service provided to the client will increase, and the flexibility as 
well as the operational visibility will improve, but the potential financial profits are totally 
overlooked or must be recovered in tedious negotiations at a later date by offsetting any 
increase in haulage rates to reflect increased haulier costs with the improved efficiency that 
has become the new norm for the haulier [4]. 

The other mindset, based on costs analysis, considers the deliveries made by the fleet as a 
service. The delivery is rewarded for the effective work needed when considered with all 
other deliveries carried out that day. With this kind of mindset only will the supplier benefit 
from every aforementioned advantage brought by operational optimization in their relation 
with their haulier, notably the critical profit share and scheme simplicity, by sharing the same 
cost drivers through an appropriate pricing scheme. Logistics companies have seen a growing 
attention around those since they play an important role in the management decisions taken 
[6], and sharing common cost drivers will help them to have the same goals and objectives 
than their customers in order to support a common strategy of costs reduction in their new 
business relationship. 
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