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#CHALLENGE
YOUR PAYLOAD
TIME FOR
SMARTER MOVES





Are you ready
for a challenge?
It’s a simple equation: every pound saved from a truck’s tare or curb weight is  

a pound gained in payload. Pushing the limits of what your vehicle can handle is an 
engineering challenge that can be fun and rewarding.

But #CHALLENGE YOUR PAYLOAD is not about lighter chassis. And it is not  
about a few extra pounds. It is about the smartest-working algorithms around that do 
incredibly complex, time-critical calculations with ease – moving more payloads with 
fewer trucks for you each day.

 
Need more insights into how our algorithms work? Then take your time and  

browse through this ROADMAG. It’s a must-read compilation of our best articles that 
were published in industry-leading journals recently. Written to stimulate and challenge 
your thinking on how technology impacts logistics in the modern age, they deliver a 
blend of big picture thinking with practical ideas you can apply today.

Enjoy the read!

Thomas Bergmans
Senior Vice President
Logistics Division
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TEST
DRIVING

LOGISTICS
SOFTWARE

This article was first published 
in International Cement Review, 
April 2017.



Buying a new truck is a straight forward exercise for
most fleet managers; with a strong automotive background, 
they know exactly what to look for. However, when investing 

in logistics software, many decision-makers feel a bit like 
they are buying a shiny car with its hood welded shut.

What checklists can help to get the most out of a logistics 
software test drive?
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sion-makers to keep pace. It is easy to 
get dazzled by so-called world records 
or bright and shiny features that increa-
se costs but don’t necessarily add value. 
Finding the right transport planning soft-
ware to optimize truck fleet utilization can 
be a rough ride since there are no simple 

Payload, trailer requirements, engine/
torque specs, fuel economy, cab confi-
guration, maintenance intervals, warran-
ty, road side assistance, insurance costs, 
leasing contracts, etc. Experienced fleet 
managers know their checklists by heart 
when they go through the process of 
sourcing new trucks and analyzing their 
total cost of ownership. Buying a truck 
is expensive, but as soon as the first 
cement has been loaded, the return on 
investment (ROI) immediately gets into 
gear.

Purchasing software is different, 
particularly when it comes to enterprise 
business solutions that are expected to 
deliver a quicker and bigger ROI. The 
continuous technological acceleration of 
logistics software makes it hard for deci-

“from 0 to 60” metrics that quantify and 
compare their performance.

A common driving mistake many 
companies make is to label this an IT 
project. It is seen as the responsibility 
of the IT team to take the lead, while the 
necessary business inputs are provided 
half-heartedly or not at all. As a conse-
quence, the project takes a wrong turn at 
an early stage and the finished product 
eventually falls short of expectations.

There are plenty of other potholes 
than can damage the software buying 
process. Feature checklists may help to 
avoid time-wasting detours. But even the 
best sat nav system won’t work without 
specifying a destination. “Transport op-
timization” is the most popular point of 
interest on any logistics map.



Different roads to optimization

Before embarking on a road trip to transport optimization, 
decision-makers need to define their goals. Optimization af-
fects many aspects along the supply chain and depending on 
what needs to be achieved, different software packages are 
available that are either tailored to suit a specific problem or 
cover a wider range of goals.

 
• Route planning is the first step on any transport
 optimization journey. It offers lower mileage, lower fuel
 consumption, and lower carbon emissions. As a first step   
 this is good, but with all first steps there are limitations on   
 what can be achieved. For example, total cost savings are   
 also low. 
• Many cement producers operate a mixed fleet of their
 own trucks and hired hauliers or have subcontracted all
 deliveries to third parties. Managing freight rates and
 haulier payment schemes is a continually changing matrix  
 with many variables, including the risk of compromising   
 service levels. But when done carefully, it’s a great tool   
 to control costs. 
• Freight, or auctioning, portals allow cement producers
 to integrate a larger number of hauliers into the pool of   
 external contractors. Intensified price competition is
 good, but cement producers should not lose control over   
 customer service and satisfaction.  
• Tactical scheduling is the ultimate challenge for any
 dispatcher. This is where they determine the delivery   
 schedule and fleet configuration for the following shift(s); 
 decision-making at this stage is complex and intricate.  
 Each decision has multiple flow-on decisions that, in turn,  
 complicate future decisions. Optimization here is a real  
 brain teaser, however it offers the greatest savings of all   
 the software options available today.
• Long lines of idling diesel trucks in front of the entrance   
 gate waiting to pick up cement loads or to deliver raw   
 materials are neither a pleasant sight nor an efficient way 
 to do business. Scheduling software offers relief by
 allocating time slots to hauliers. Tangible benefits include
 clear air and roads around the plant and it also helps to   
 clear neighborhood disputes.

• Disruptions like vehicle breakdowns, traffic holdups,
 ad-hoc orders or cancellations, etc. affect the efficiency
 of daily transport operations. If no countermeasures are
 taken, the entire plan can collapse like a house of cards –
 with shipments running late and costs way out of line.
 Using real-time information, software allows cement
 producers to constantly review and adjust all planning
 decisions, giving dispatchers full control over their OTIF
 (On-Time In-Full) performance.
• Beyond the daily race of operational decision-making,
 strategic planning can be used to prepare a cement
 distribution network for the season ahead. New depots
 or plants, customer/depot allocation, plant product mix,   
 hauliers selection, fleet distribution – even the most
 complex configurations can be modelled effectively using  
 strategic planning software to find the right mix in terms
 of time to market and cost per unit moved.

Selecting a suitable software package - or a combination 
thereof - should follow the same logic used when buying a car. 
One may be tempted to pick a muscle car while all they need at 
this particular stage in their life is a family van. Cement compa-
nies should carefully consider their current situation as well as 
their mid and long-term goals.

Optimization engines

Optimization is neither a standardized process nor a cons-
tant. A look under the hood reveals that logistics software 
vendors typically use three different types of engines to drive 
their calculations (see figure 1): spreadsheet based calculati-
ons, pre-defined business rules, and engines powered by al-
gorithms. 

Simple spreadsheet based tools are sufficient to support the 
decision-making process of transport plans with low complexi-
ty and low unpredictability. As complexity rises, more advan-
ced decision support is required such as pre-defined business 
rules. When both unpredictability and complexity increase the 
operational plan must continuously change to accommodate 
unexpected disruptions and ad-hoc changes. These environ-
ments require planning software that is powered by algorithms 
to make the best-informed decisions.
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Optimization engines
• Spreadsheet based calculations
• Pre-defined business rules
• Powered by algorithms

Fig. 1

DIFFERENT
ROADS TO
OPTIMIZATION

• Route Planning
• Freight rates/haulier payment
• Freight portals
• Tactical scheduling
• Time slot management
• Real-time optimization
• Strategic planning
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Digital torque

Over the past 25 years, improvements 
in computer hardware have resulted in an 
increase in computing power by a factor 
of approximately 2,000 times. This seems 
impressive until one compares it to the 
advances in optimization algorithms over 
the same period.  For instance, Linear 
Programming algorithms, considered one 
of the most important class of optimiza-
tion techniques by many experts, have 
improved by a factor of 1.4 million times. 
When combined, the effects of both ad-
vances generate a tremendous 2.8 billion 
times improvement in processing capa-
bility. Or in other words: Back in the early 
90s, if a PC was fed with one of the best 
algorithms available to try and solve a lo-
gistics planning model, one would still be 
waiting for the result. If the same model 
was given to a standard 2017 PC using 
latest Linear Programming algorithms, it 
would take less than a second.

But not all algorithms are alike. Figure 
2 compares three different scenarios for 
a cement producer in Europe with an an-
nual transport volume of about 1.6 million 
tons: no optimization software, intelligent 
algorithms, and agile algorithms. 

The benefits of using high quality  
algorithms are huge: the difference in cost 
saving amounts to more than € 400,000 
per year. For a deeper analysis of these 
numbers, see ICR, Oct. 2015, p. 117. The 
lesson? When assessing advanced plan-
ning software, it is always necessary to 
check which algorithms and optimization 
methods are used. But when entering the 
showroom of a software vendor, how can 
one decode the window stickers?

Speed records

A quarter mile is the standard distan-
ce in drag racing. Acceleration times differ 
between identical vehicles due to varying 
conditions like weather, track surface, etc. 
Setting a new world record requires strict 
adherence to certain regulations before 
they are recognized by the official bodies. 

Some planning software vendors 
claim that their algorithms constantly 
set new world records. Although this is 

true, some of these top marks were of-
ten achieved in classes and on distances 
that are non-standard creating little to 
no competition at all. While the fastest 
standing time on the 2/5 mile, in a turbo-
charged station wagon may deserve cre-
dit, it lacks the impressiveness of a true 
competition. Instead of virtual test drives, 
“getting in” and hitting the road is a better 
way to see and measure the performance 
of a software tool and its algorithms.

  
Gentlemen, start your engines!

Comparing all contenders side-by-si-
de is the next step in the buying decision 
process. It is the best chance to see how 
they measure up to expectations. What 
set-up and test track is most suited to 
produce reliable results and to draw the 
right conclusions?

Real-world data of a recent transport 
plan forms the basis. Three days are suf-
ficient, but they should be a good mix of 
all operational scenarios: a busy day, a 
typical day, and a quiet day. All conten-
ders should be supplied with the same 
data set. Data should include: orders, 
available trucks, and plants. In addition, 
all business rules and constraints need 
to be communicated clearly. Business 
rules could include customer/contract 
profitability, preferred haulier list, targets 
for product volumes or specific regions, 
transport cost, etc. Constraints include 
equipment compatibility of truck/loading 

point, opening hours of loading points, 
customer site constraints, etc.

An Origin-Destination (OD) matrix is a 
key component of any transport planning 
tool. It is used to calculate trip times and 
route distances. It is important that all 
vendors work on the same OD matrix, ir-
respective of the map they are using. This 
ensures that results are comparable apple 
for apple. Proper test runs need time. It 
is usually a process of repeating rounds. 
Call backs from the vendors are a good 
sign of commitment and attention to de-
tails. Once results come in, these should 
be compared with those KPIs on which the 
original data was based. Each KPI should 
be checked individually and for plausibi- 
lity. Results may be distorted by “hidden  
data”. This is information that’s only known 
to the dispatcher (e.g., a truck wasn’t able 
to drive a specific route on a particular day). 
Tests should be repeated in these cases.

The checkered flag

A side-by-side comparison of all  
optimized KPIs should give a clear in-
dication of who crossed the finish line 
first. Really? One might be tempted to  
follow this logic, but a sheer look at 
the KPIs is no guarantee for success. 
Financial rewards are the ultimate goal  
of transport optimization, see figure 2. 
So converting each KPI into monetary 
equivalents will reveal the true champion.
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Fig. 2 European Cement Industry; 1,687,500 t annually. 
* Annually. ** Fixed, variable, and margin (annually).

KPIs None Intelligent

Optimization Algorithms

Agile

No. of Trucks

Volume / Trucks*

Cost / Trucks**

Cost / t

∑ Cost*

Savings*

100

16,875 t

€97,500 

€5.77 

€9.73 m 

€0 

93 88

18,145 t 19,176 t

€98,585 €99,360

€5.53 €5.18

€9.16 m €8.74 m

€570,000 €990,000

ALGORITHMS
MAKE THE
DIFFERENCE
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A ROAD
TRIP TO A I

With one foot in its science fiction past and the other in our 
daily lives, artificial intelligence (AI) is making steady inroads 
into the logistics workplace. While human-level AI is not yet 
looming around the corner, a practical degree of AI can help 
planners and dispatchers in the cement industry to drive their 
performance.

This article was first published 
in World Cement Magazine, 
December 2017.
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“Any sufficiently advanced technolo-
gy is indistinguishable from magic”. This 
quote is one of the three laws that were 
formulated by science fiction author and 
legend Arthur C. Clarke. It is by far the 
most popular of all three laws and often 
just referred to as „Clarke‘s Law“. When 
he published it in 1973, computer tech-
nology was still in its infancy. 

If one went back to the 1970s, stop-
ped at a cement plant, pulled out a 
smartphone, and showed Google Maps 
to the dispatchers and logistics plan-
ners, he would certainly be hailed as one 
of the greatest wizards of all times. And 
although parts of the technology behind 
smartphones can be classified as artifi-
cial intelligence, practically nobody to-
day would see it as “scary smart”. Route 
planners have become basic tools that 
get us from A to B. 

The public’s perception of what AI 
is, or should be, changes over time and 
the pace of change is accelerating dai-
ly. The minute a smart device becomes 
widely accepted, it is downgraded to a 
mere tool.

The digital jack of all trades

The term artificial intelligence has 
always been a source of confusion and 
controversy. The most prominent type of 
AI, which is catching attention and drum-
ming up doomsday scenarios, is so-cal-
led General Artificial Intelligence. Its goal 
is to create a robot or android that looks, 
speaks, and even reacts like human 
beings. AI enhanced assistants like Siri, 
Alexa, or Cortana are an early example of 
this approach. 

But a digital jack of all trades who can 
outperform or replace human beings is 
not yet available, and the truth is, it still 
has a very long way to go. Instead, most 
AI programs today are “narrow minded” 
specialists that can beat human players 
at chess or can master discrete tasks to 
solve specific business problems. This 
practical type of AI uses machine lear-
ning techniques and is delivering value 
to the logistics industry now. Existing 
data and custom-designed algorithms, 
for example, can be used to improve and 
fine-tune the set-up of the latest logistics 
planning tools.

Three for the road

Although the quest for AI started over 
70 years ago, an unprecedented trio of 
technological advances finally paved the 
road to widespread use today: (a) the 
overabundance of data which is availa-
ble at almost no cost and (b) massive im-
provements in low-cost computer power 
that can run (c) powerful algorithms to 
process massive amount of data inex-
pensively.

Over the past 25 years, improvements 
in computer hardware have resulted in an 
increase in computing power by a factor 
of approximately 2,000 times. This seems 
impressive until one compares it to the 
advances in optimization algorithms over 
the same period. For instance, Linear 
Programming algorithms, considered one 
of the most important class of optimiza-
tion techniques by many experts, have 
improved by a factor of 1.4 million times. 
When combined, the effects of both ad-
vances generate a tremendous 2.8 billion 
times improvement in processing capa-
bility. Or in other words: Back in the early 
90s, if a PC was fed with one of the best 
algorithms available to try and solve a lo-
gistics planning model, one would still be 
waiting for the result. If the same model 
was given to a standard 2017 PC using 
latest Linear Programming algorithms, it 
would take less than a second.

 Cement producers around the world 
have started to use tools for their supply 
chain planning that are based on algo-
rithms, real-time information, and auto-

AI  programs
today are

“narrow minded” 
specialists

mated decision-making. As a side effect, 
the shift to data-driven transport planning 
in cement logistics generates more data 
than one can actually make use of. This 
is where AI and machine learning techni-
ques can help.

First AI driving lessons

Optimization engines run on a mixture 
of different data fuels, e.g. master data, 
geo data, fleet data, haulier contract 
data, etc. In the tactical or pre-planning 
phase, where cement delivery schedules 
and fleet configurations for the next shift 
are calculated, plenty of master data is 
needed in the intake.

The current order book from the 
ERP system is a major component of 
any master data, but “additives” like 
loading times, unloading times, gate-in/
gate-out times are also crucial for an op-
timized delivery schedule. These times 
are often based on average or histori-
cal values, e.g. 20 minutes for loading. 
While this level of quality is sufficient for 
an optimized outcome, higher octane 
ratings, that is, more precise values at 
this stage can add further quality to the 
calculations. Example: Loading times 
may vary over the course of a business 
day, e.g. 30 minutes (6am to 10am), 20 
min (10am to 2pm), and 25 min (2pm  
to 6pm). They may vary on different 
weekdays. They may vary on different 
product volumes quotas. They may 
vary on different haulier assignments. 
They may even vary on different truck 
types and/or drivers. 

Business Intelligence (BI) tools are 
a good driving instructor for beginners 
on the road to smarter logistics. They 
can analyze huge amounts of data very 
quickly and present any findings and 
correlations in easy-to-digest dashbo-
ards to create insights for humans. But 
these insights have to be modelled and 
coded back into the optimization soft-
ware manually by an IT professional. In 
contrast, AI tools with machine learning 
techniques can be instructor and driver 
at the same time, giving the optimiza-
tion software the ability to learn without 
being explicitly reprogrammed.
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Digital blind spots

Rules and regulations are needed on 
any road to digitalization. Business ru-
les and constraints of a cement produ-
cer’s logistics processes are therefore 
programmed into the optimization soft-
ware. Business rules that may apply are 
preferred haulier lists, customer contract 
profitability, targets for product volumes 
or specific regions, etc. Constraints may 
include equipment compatibility of truck/
loading point, opening hours of loading 
points, customer site constraints, and 
many more. In order to achieve optimi-
zed results, all relevant business rules 
and constraints should be considered by 
the software. However, there are some 
that cannot be cast into electronic con-
crete or which would require too much 
programming effort and offer little benefit 
at the same time. Some might have been 
missed or ignored during the modelling 
phase, for whatever reason. 

AI and machine learning can help to 
detect and remove or reduce digital blind 
spots. By scanning through mountains of 
data, it may help to identify, interpret, and 
analyze the impact of missing rules and 
may model ideas for improvement. 

Assisted driving

In the pre-planning phase, intelligent 
optimization software comes up with a 
delivery schedule that the dispatcher may 
accept, reject, or modify. In most cases 
he will use the “Assign best” option sin-
ce this is ideal for minimizing costs and 
maximizing service quality, based on the 
business criteria defined. Once the sche-
dule is in operation, the software uses 
real-time information to review and adjust 
all planning decisions constantly, right up 
to the moment of execution. The dispat-
cher may also accept, reject, or modify 
these updates. But again, in most cases 
he will use the “Assign best” option since 
it allows him to make incredibly complex, 
time-critical decisions with ease. 

But real life has its own rules and so-
metimes there are reasons to overrule the 
software (e.g., a truck wasn’t able to dri-
ve a specific route on a particular day). 

AI can collect this information and 
look for patterns that can help to further 
improve the decision-making quality of 
the software. The key here is to separate 
the wheat from the chaff, i.e. was there 
a justified business case for the inter-
vention or was it a well-intentioned but 
non-productive decision.

A weather eye on the horizon

Weather is a strong driver of consu-
mer spending habits. And the relationship 
between sunshine and product demand 
or order cancellations can be seen across 
many sectors including the construction 
industry and DIY stores. The rise or fall in 
temperature by a few degrees Celsius can 
have significant knock-on effects on the 
supply chains of a wide range of products. 
But weather can change quickly, from one 
moment to the next, and over short dis-
tances. It can be pouring on one side of 
town and sunny on the other. 

To stay cool despite demand fluc-
tuation, the retail industry has been a 
forerunner in using intelligent forecasting 
tools. Powered by algorithms and ma-
chine learning techniques, these tools 
can predict in granular detail how buying 
patterns change with external factors like 
temperature. And what works with char-
coal and coleslaw can also be applied to 
cement and concrete. 

Some cement producers have al-
ready combined their conventional in-
ventory planning strategies with intel-
ligent transport optimization software 
to integrate real-time information from 
the road and trucks into the stock level 
replenishment schedule. This Material 
Replenishment Process (MRP) repre-
sents a closed loop control system that 
helps making synchronized decisions, 
avoids risking stock-outs and prevents 
excessive stock levels or wasting in-
bound transport capacities. Adding in-
telligent forecast tools to this setup ma-
kes the entire MRP process even more 
accurate.

Are we there yet?

Artificial intelligence can solve many 
problems in cement logistics, but it will 
not replicate the human brain anytime 
soon. And the aim of any developments 
should not be to make “it” better than us, 
but rather to make “it” beneficial to us. 

We are still a long way from so-cal-
led singularity, the moment in time when 
AI surpasses man‘s intellectual capacity. 
Should this day arrive, this new superin-
telligence would probably neither worry 
about cement production nor cement 
distribution. It would simply come up 
with a new type of organic building ma-
terial that can easily be produced onsite 
and processed by a 3D printer. 

Science fiction? Well, one should 
keep Clarke’s first law in mind: “When a 
distinguished but elderly scientist states 
that something is possible, he is almost 
certainly right. When he states that so-
mething is impossible, he is very proba-
bly wrong.”

Driving forces for AI in cement logistics:
– Overabundance of data

– Improvements in computer hardware
– Progress in algorithms



#CHALLENGE
YOUR PAYLOAD
TIME FOR
SMARTER MOVES

Sign-up for a chance to receive

A FREE
SIMULATION
PACKAGE
generally worth $50 k to $100 k

MEET THE CHALLENGE
and fill in the entry form on

www.inform-software.com/payload

It’s free

so what’s  your excuse?

Let our algorithms come up with

an optimized delivery schedule

and fleet configuration for your

operational scenarios.
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HAULIER
ASSIGNMENT

MAKING THE
RIGHT MOVES

This article was first published 
in International Cement Review, 
October 2017.

The first moves in a chess opening lay the foundation for 
every chess game. Likewise, the assignment of cement 
transport orders to contract hauliers plays a crucial role
in the daily race for competiveness. Algorithms can help 
planners and dispatchers to avoid checkmate form their
first move.



“When you see a good move, look 
for a better one.” 27-times world chess 
champion, mathematician, and philoso-
pher Emanuel Lasker gave this advice 
almost one hundred years ago. At that 
time he had to rely solely on the analytical 
skills of his brain, as computers did not 
exist. Each look for a better move meant 
investing time. Today, computers have 
revolutionized the way chess is played.  
Since the mid-90s there have been mas-
sive improvements in evaluating positions  
and searching for good moves. In fact, 
chess programs are so powerful that even 
the best human players in the world do 
not stand a chance of winning a match. 

Similar to chess, assigning trucks to 
cement transport orders is a continually  
changing matrix with many variables. To  
add further complexity to the game, many 
cement producers operate a mixed fleet 
of their own trucks and hired hauliers 
and/or use auctioning portals to integrate  
a larger number of hauliers into the pool 
of external contractors. Intensified price 
competition is good, but managing freight 
rates and assigning the most cost-efficient 
haulier to each shipment can be a daun-
ting task with the risk of compromising 
service levels and customer satisfaction. 
Fortunately, computer hardware and al-
gorithms have also revolutionized the per- 
formance of logistics planning tools.

From 100 years down
to a second

Over the past 25 years, improvements 
in computer hardware have resulted in an 
increase in computing power by a factor 
of approximately 2,000 times. This seems 
impressive until one compares it to the 

advances in optimization algorithms over 
the same period.  For instance, Linear 
Programming algorithms, considered one 
of the most important class of optimiza-
tion techniques by many experts, have 
improved by a factor of 1.4 million times. 
When combined, the effects of both ad-
vances generate a tremendous 2.8 billion 
times improvement in processing capa-
bility. Or in other words: Back in the early 
90s, if a PC was fed with one of the best 
algorithms available to try and solve a lo-
gistics planning model, one would still be 
waiting for the result. If the same model 
was given to a standard 2017 PC using 
latest Linear Programming algorithms, it 
would take less than a second. 

The haulier chessboard

Sixty-four squares, thirty-two pieces, 
two players, one winner – this is the stan-
dard set-up for a chess game. Planners 
in cement logistics are confronted with a 
lot more players in their daily game. The 
list of available hauliers they can choose 
from can be very long, and each of them 
wants a piece of the action and in turn is 
required to fulfill the deliveries.

In chess, each piece type moves in a  
different way. The rook, for example, moves 
in a straight line, horizontally or vertically, 
and the bishop can only move diagonally. 
Likewise, hauliers too have their capabili-
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Planners in
cement logistics
are confronted
with a lot more
players in their

daily game

Fig. 1: Hauliers (rows) and their freight rates on specific distance classes (columns).

33 distance classes of 10 km lengths

20
 h

au
lie

rs

Colors show relative prices within a distance class: Red (50% - 100%) - i.e. most expensive, Orange (25% - 50%), Yellow
(12.5% - 25%), Dark Green (6.25% - 12.5%), Light Green (0% - 6.25%) - i.e. least expensive. Circle area shows absolute prices.

ties, strengths, and weaknesses. Standard 
considerations that influence the selection 
of a specific haulier are:
• Operating region
• Number of available trucks
 and trailers
• Type and characteristics of trucks  
 and trailers
• Known integrity, reputation and
 reliability
• Responsiveness to urgent jobs
• Proven efficiency and on-time
 delivery
• Financial viability
• Adequate vehicle tracking and
 communication systems
• Ability to provide multi-modal
 services
• Correct invoicing and reporting.

But as one would expect, freight rates 
are usually the governing factor when it 
comes to closing the deal. While some 
hauliers are generally cheaper than others,  
freight rates can differ significantly. Re-
turn or back loads allow hauliers to offer  
extremely competitive or below market  
prices for specific routes and distances re- 
sulting into highly complex price matrices. 

Figure 1 shows an example where a  
planner’s chess board, or matrix, consists  
of 660 squares, filled by 20 hauliers (rows) 
and their freight rates on 33 specific dis-
tance classes (columns). 
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 The colors indicate the relative price 
of a haulier within a distance class, from 
red (most expensive) to light green (least 
expensive). The size of a dot represents 
the absolute price of haulier within that 
distance class. Distance classes start at 
10 km (left) and end at 330 km (right), with 
a width of 10 km each. Within a distance 
class, the costs between the least and 
most expensive haulier differs on average 
by roughly 30 percent.

Logistics planners are grandmasters 
of their trade, but a traditional manual ap-
proach to assign hauliers can be costly, 
since decisions have to be made under 
time-critical circumstances. But how can 
a planner factor both – freight rates and 
other considerations – into the haulier  
assignment process?

This is where algorithms come into 
the game. The latest logistics planning 
tools analyse a virtually endless num-
ber of scheduling decisions in real-time 
and identify those that are ideal for mi-
nimizing costs and maximizing service 
quality – based on the business criteria 
defined. The software allows operators 
to make incredibly complex, time-criti-
cal decisions with ease. What‘s more, 
the decisions made take into account a 
larger range of variables than the human 
mind can, resulting in better overall  
decision quality. This in turn leads to  
increases in efficiency across the entire 
supply chain.

Man versus machine

In 1996, for the first time in history, a 
computer won a match against the reig-
ning chess world champion. The match 
was watched by millions of people and 
made headlines in newspapers around 
the world. The following example of “man 
versus machine” received less attention 
but shows a simulation that was carried 
out recently for a European cement pro-
ducer. The simulation was based on the 
haulier/rate matrix described in figure 1.

Figure 2 shows the manual plan (top) 
as it was implemented on a specific day 
by the cement producers’ logistics de-
partment. The total distance from plant to 
customers covered by 126 vehicles was 

33,630 km, with a maximum distance of 
330 km per order. What’s striking is that 
there are very few green and light green 
dots in the graph (cheap haulier rates). In-
stead, a large number of orange and red 
dots (expensive haulier rates) resulted 
into total transport costs of €49,523 for 
that day when assigned manually.

In contrast, the optimized plan (bot-
tom) shows considerably more light green 
dots and very few red dots. This optical 
impression is confirmed when one looks 
at the actual costs: the optimized plan 
resulted into overall transport costs of 
€46,337, a savings of 6.4 percent.

The maximum distance of 330 km per 
order appears to be a reasonable limit as 
it corresponds to the maximum plant-to- 
customer distance found in the order data. 
However, the maximum distance covered 
by a single vehicle in the manual plan was 
690 km. With that limit, the optimized plan 
was able to achieve savings of over 10 per - 
cent. The results of the simulation were ob-
tained by using latest Linear Programming 
algorithms on a standard PC and a run time 
limit of 60 seconds.

Chess tactic

In chess, a tactic refers to a sequence 
of moves that limits the opponent‘s op-
tions. The right tactic allows players to 
make tangible gains, protects them from 
quick losses, and can ultimately help to 
win the game.

Tactical scheduling is the ultimate 
challenge for any dispatcher. This is whe-
re they determine the delivery schedule 
and fleet configuration for the following 
shift(s); decision-making at this stage is 
complex and intricate. Each decision has 
multiple flow-on decisions that, in turn, 
complicate future decisions. Optimization 
here is a real brain teaser. However, it 
offers great savings. Cement producers 
who use intelligent optimization software 
powered by algorithms typically achieve
• A reduction in truck fleet size by
 10 to 30 percent.
• A reduction in empty mileage by  
 almost 9 percent.
• An increase in loads/truck/day
 by up to 30 percent.

Speed chess

Speed is likely the last thing people 
have in mind when talking about chess. 
But speed chess is a variation of the 
game in which players have a maximum 
of three to five minutes to make all of 
their moves. Similar to the time pressure 
a speed chess player faces, dispatchers 
are challenged by ad-hoc decisions they 
have to make during the daily transport 
operations. 

Every time a truck gets stuck in traffic, 
new orders come in by phone, or orders 
are cancelled, the dispatcher is forced 
to review and adjust all planning decisi-
ons. If no countermeasures are taken, the 
entire plan can collapse like a house of 
cards – with shipments running late and 
costs way out of line. Algorithms fed with 
real-time information can help making the 
right scheduling decisions and ensure 
that the most cost-efficient hauliers are 
assigned to new or altered jobs. 

Moreover, real-time optimization allows  
dispatchers to maintain their competitive  
position captured during the tactical 
scheduling phase and it pays further  
dividends in form of improved on-time 
performance (OTIF) and long-term custo-
mer satisfaction. 

Humans won‘t go

Reading this article, it would be easy 
to believe that humans have no place in 
the future of cement logistics - but this 
couldn‘t be further from the truth. The 
future will see a shift in the roles and re-
sponsibilities of human dispatchers, with 
human-computer collaboration as one of 
its cornerstones. The digital workforce is 
not wasting time, talent, and creativity on 
monotonous work. Instead, data-driven 
transport planning frees up time to focus 
on core competencies that no robot or al-
gorithm can replace. After all, computers 
are only good at doing what they are pro-
grammed to do. If you give a computer a 
poor algorithm, you will get a poor result.
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OPTIMIZED
PLAN

MANUAL
PLAN

Fig. 2: Manual plan (top) versus optimized plan (bottom).
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Colors show relative prices within a distance class: Red (50% - 100%) - i.e. most expensive, Orange (25% - 50%), Yellow
(12.5% - 25%), Dark Green (6.25% - 12.5%), Light Green (0% - 6.25%) - i.e. least expensive. Circle area shows absolute prices.
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FASTER LOADING
PIT STOPS
Pit stops in today’s motorsport are carried out in less time 
than it takes to read this sentence. Blink, and one misses it. 
High-tech tools, optimized processes, and latest advances 
in IT technology were the main driver behind this progress. 
Data and algorithms can also help cement producers to 
speed up their loading processes.

In the daily race of cement distribu-
tion, loading processes are still a far cry 
from the mind blowing stops in motor-
sport. A look at cement plants around 
the world reveals that long lines of idling 
trucks in front of the entrance gate or 
loading bays are still a common sight. 
Although cement handling and loading 
equipment are highly innovative today 
and operations can be carried out in 
fully automated mode, truck turnaround 
times seem to have benefited little from 
these advances.

The Good, the Bad,
and the Ugly

Core competencies give companies 
a value-adding position in the market 
place. For cement producers these are  

typically product development, manu-
facturing processes and quality control. 

Close-to-core competencies like on-
site yard management (gate, loading, 
weighbridges, etc.) often receive less 
attention and processes tend to be less 
efficient and are often performed in the 
same manner as they were 20 years 
ago. And once the gates to the out-
side world of distribution are opened, 
process standards hardly exist and/or 
services are outsourced to third parties. 

However, yard and distribution can 
contribute significant value to one’s 
position in the market place, e.g., by 
driving customer satisfaction and lo-
wering logistics costs. Depending on 
region, logistics costs equate to 15 to 
25 percent of a cement producer’s sales 
revenue.

Race car pulls in, stops in a precise 
position, gets jacked up immediately, 
tires are changed, jacks are dropped, 
and the car bolts away. Precisely timed 
pit stops are vital to turn race strategy 
into success. Time lost to unscheduled 
stops is hard to catch up. What used 
to be a time-consuming exercise in the 
past has come down to a two second, 
perfectly choreographed performance 
of men and machine.

Racing garages today look more like 
a control room than a mechanics work 
area. On each bench, there are more 
computer monitors than oil smeared 
wrenches. Real-time data insights allow 
engineers to track and analyze car per-
formance while they are out on the race 
circuit helping them to predict what will 
happen next. 

This article was first published 
in Global Cement Magazine, 
April 2017.
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Pulling out of the race

Queuing is neither a pleasant sight 
nor an efficient way to do business. Many 
hauliers are independent contractors 
who depend on quick turnarounds at the 
plant to keep their businesses profitable 
and costs low for the cement producer. 
Many customers depend on reliable de-
livery times to keep their operations run-
ning. In case of delays, some may start to 
turn their trucks around and send them to 
competitor plants nearby. For a cement 
producer with an annual output of four 
million tons per year, a 5 percent loss of 
orders due to excess waiting times can 
easily add up to a US$ 1 million turnover 
loss per year.

Fatal crashes

Terrible accidents have happened 
throughout the history of motorsport, 
both on the race tracks and in the pit 
lanes. Trucks within a cement plant are 
also a health and safety risk. According 
to the Cement Sustainability Initiative 
(CSI), driving related incidents are the 
single largest cause of fatalities among 
their member companies. Over 200 emp-
loyees, contractors, and third parties lost 
their lives in a two years’ period (CSI re-
port from 2012). Over 60% occurred off-
site, about 40% on-site. Drivers walking 
around moving trucks – for whatever rea-
son – are potentially at risk. Controlling 
traffic and reducing the number of trucks 
within the plant is a major step towards a 
safer working environment.

 
Premium service

In many racing series, each team runs 
two cars with two drivers. In the heat of the 
action, the driver with the best chances 
to win the race or championship will usu-
ally get preferred treatment when it comes 
to entering the pits. In cement distribution, 
all customers should be treated fairly, but 
that doesn‘t mean they must all be trea-
ted equally. Why should a class A custo-
mer line-up behind a one-off buyer picking 
up a small order? Business practice often  
requires that some clients receive prefer- 

red service. Premium customers, one’s own  
truck fleet, contract hauliers, ex-works 
deliveries or even specific product pro-
motions – the list of possible beneficiaries 
is long as is the list of reasons why they 
should be allowed to jump the queue.

Spectators

Noise, the smell of petrol, and bur-
ning rubber are part of the excitement for 
motorsport fans. People who live close to 
cement plants and quarries are less ex-
cited to watch the daily race of cement 
distribution. Heavy traffic around the 
plant is often a major concern for nearby 
communities. Finding a way to clear the 
air and roads around a plant will help to 
clear neighborhood disputes.

Digital race control

Time slot management, truck appo-
intment systems, or scheduling software. 
These are three different terms to de-
scribe the same concept: software that 
is used to allocate time slots to cement 
buyers and inbound suppliers. It helps 
avoiding hauliers arriving randomly at the 
plant – adding speed and consistency to 
onsite handling processes. 

Software can also be used to calcula-
te an optimized loading schedule based 
on the order book information, business 
rules and site constraints. Business rules 
that may apply are:
• Customer/contract profitability,
• Preferred haulier list,
• Premium service to specific
 customers,
• Timeline of orders,
• Minimising product changes
 at loading points,
• Maximising loading capacity
 utilisation,
• Targets for product volumes or
 specific regions.

Site constraints may include:
• Product availability at a specific   
 loading point,
• Loading capacity of the loading point  
 per product group,
• Loading point availability
 (opening hours, maintenance, etc.),
• Interdependencies of loading points,
• Product volume quotas,
• Equipment compatibility of the truck  
 and the loading point.

Real-time updates

The schedule builds a solid foundation 
for the next day(s) or shift(s). But plans 
usually have a limited shelf life. Daily 
challenges like ad-hoc orders, cancella-
tions or delays, truck or machine break-
downs, etc., disrupt the schedule and will 
affect the efficiency of the operation if no 
countermeasures are taken. The latest 
software tools review and adjust all plan-
ning decisions constantly – right up to 
the moment before execution. GPS data 
from the trucks and live information from 
the gates and loading stations are fed 
back into the software. Its real-time op-
timization feature checks which order(s) 
can be moved forward and updates the 
entire schedule accordingly. Similar to flight 
information at airports, display panels 
within the parking or gate check-in area 
update truck drivers on schedule pro-
gress, hence reducing the need for dri-
vers to constantly check with plant staff.

Why time slot management

• Prevents order losses due to
 excessive waiting time.
• Reduce onsite traffic incidents.  
• Offers preferred service to
 selected customers.
• Clears road around the plant
 and neighborhood disputes.



STRATEGIC PLANNING
PREPARE YOUR NETWORK
FOR THE SEASON AHEAD!

Fleet sizing, fleet distribution, haulier contracts, finding the 
right depot location, optimized aggregates sourcing – even 
complex configurations can be modelled effectively to find the 
best setup for the road to success. And the use of intelligent 
planning software from INFORM is not only limited to road 
transports. Intermodal shipments by rail and sea can also 
be integrated – making sure you always find the right mix in 
terms of time to market and cost per unit moved.

Your Benefits when using strategic planning software from INFORM:

• Quicker Decisions - Speeds up strategic planning processes

• Better Decisions - Cost/service impact of network changes

• What-if Scenarios - Business case for each new strategy

• Easy Modelling - Even complex configurations

• Beyond Road - Intermodal rail and sea shipments

• Deployment - Periodic or event triggered
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Availabe
as built-in module

or on-demand
service



BUSINESS CASE
FOR OPTIMIZED
AGGREGATES SOURCING

Aggregates are an indispensable ingredient in ready-mix 
concrete (RMC). Accounting for up to 75% of its volume, 
they not only influence the quality of a ready-mix, but also 
the RMC producer’s profit. Optimized aggregates sourcing
is crucial for a rock-solid bottom line.

THE ADVENTURE
42 batching plants, 
25 quarries (own and third party),
4 different aggregates (2,8 m tons per year):
• 20 mm aggregates: 930,000 t
• 10 mm aggregates: 480,000 t
• Coarse sand: 530,000 t
• Fine sand: 870,000 t

THE CHALLENGE
Find the optimal sourcing/transportation cost balance to replenish
your RMC plants – without compromising service levels.

THE RESULT
After feeding INFORM’s intelligent planning algorithms
with fresh data every 6 to 12 months, aggregates sourcing
could be optimized and reached savings of € 2.9 m per year!

∑ Costs/a:

See how we moved one of our customer’s bottom line

Pre:
€55,5 m

Post:
€52,6 m

Pre:
€19,81

Post:
€18,79

Ø Costs per t: 
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Savings of
€2.9 m

per year



ALL-TERRAIN
TRANSPORT
PLANNING

ROADMAG 22

Our smartest-working algorithms are known for their
all-terrain capabilities, be it cement, ready-mix, asphalt, or 
aggregates. And they know how to combine them – driving 
synergies and unlocking value across all corners of your 
business. Overcome the limitations of disconnected planning 
and learn how to #CHALLENGE YOUR PAYLOAD.
www.inform-software.com/payload
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HOW IT WORKS see next pages
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HOW IT WORKS

INFORM’s software is equipped with algorithms that analyze  
a virtually endless number of scheduling  decisions in real time 
and identify those that are ideal for minimizing  costs and
maximizing service quality – based on the business criteria 
defined.

ERP

Cement
Ready-Mix
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Aggregates
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Data import
The current order book is taken from the ERP system. Geo 
data is used to calculate travel distances and trip durations. 
Fleet data provides information on each available truck and 
its characteristics and capacities.

Tactical scheduling
The software calculates an optimized delivery schedule
and fleet configuration for the following shift(s) or day(s) – 
incorporating the service levels selected by the dispatcher. 
Dispatchers can also compare several scenarios for the
same data set by changing the scaling factors.

Time slot management
The software allocates time slots to hauliers (franco &
ex-works) – adding speed and consistency to your loading
stations.

Hauliers access
Hauliers, suppliers and ex-works customers  will receive an 
e-mail or text notification on available time slots and haulage 
orders. A web portal grants access for all transactions.

Real-time updates
Industry dynamics like ad-hoc orders, cancellations, delays, 
truck or machine breakdowns, etc. disrupt the schedule.
The software automatically updates your transport plan every 
30 to 120 seconds. 

Race control
The software gives dispatchers full control over their OTIF 
(On-Time In-Full) performance.

01

02

03

04

05

06
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NARROWINGDOWN THENUMBERS
In a modern cement production world, there is no
shortage of numbers; the problem is having the right
numbers. KPIs combined with the latest Business
Intelligence (BI) tools provide granular visibility as
never seen before. How can these insights be used
to drive logistics performance and decision-making?

ROADMAG 26
This article was first published 
in World Cement Magazine,
April 2017.



TRUCK
PRODUCTIVITY
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“Most people use statistics like a 
drunkard uses a lamppost; more for sup-
port than illumination.” When Mark Twain 
wrote this quote more than one hundred 
years ago, the second industrial revo-
lution saw electricity replace steam as 
the main source of power.  Today, data 
drives industries around the world and 
is replacing uncertainty. With the latest 
digital technologies one can measure al-
most anything, but just because they can 
measure something, doesn’t mean they 
should. The challenge is to count the 
things that really matter and that relate 
to business success, namely Key Perfor-
mance Indicators (KPIs).

KPIs are a vital tool for measuring 
business-wide performance and are 
long-established within sales, financial, 
and operational departments. The use of 
KPIs in cement logistics and supply chain 
management is often neglected, even 
though these departments are mission 
critical in maximizing efficiencies, custo-
mer satisfaction, and profit margins. 

Depending on one’s region, logistics 
costs equate to 15 to 25 percent of a ce-
ment producer’s sales revenue. What’s 
interesting is, if you ask senior managers 
in the cement industry, chances are qui-
te high that they will struggle to come 
up with the percentage for their compa-
ny. Even if they know the figure, some 
will find it difficult to define the metrics 
behind it. KPIs help to identify negative 
trends in performance, and subsequently 
costs, and allow companies to take cor-
rective action at an early stage.

What is right, what is wrong?

Numerous logistics KPIs have been 
developed over the years, and many of 
them have proven to be successful. In 
some cases multiple KPIs are available 
to measure a specific activity. Each KPI 
views the same topic from a slightly diffe-
rent angle that makes it difficult to select 
the “right” one. For example, if a cement 
producer wants to analyze the producti-
vity of a cement truck, there are several 
ways of measuring this: “tons per day per 
truck”, “logistics unit costs”, or “revenue 
per truck per day”. 

 The productivity KPIs of the truck 
shown in figure 1 are all based on the 
same scenario and time-frame. Depen-
ding on which KPI one uses they may 
come to different conclusions as to 
whether the performance of this parti-
cular truck is good, acceptable, or bad. 
Further, even if that number reaches an 
all-time high, the question remains: how 
much value does it contribute to the suc-
cess of the company? 

There is no absolute, or objective, 
right or wrong KPI. Good KPIs, however, 
have one thing in common: they fit the 
purpose and tie in with your company’s 
goals and objectives. What’s the benefit 
of measuring speed if you are driving into 
the wrong direction?

On-time is relative

Good KPIs are also quickly measura-
ble and reproducible. Equally, if not more 
important, all departments across the 
company should have the same unders-
tanding of a particular KPI; the example 
in figure 2 illustrates this. When a custo-
mer places an order for delivery at 8:10, 
an on-time delivery to the customer is at 
8:10 (green dot). The logistics department 
may consider any delivery between 8:00 
and 8:20 as on-time (green), 8:20 to 8:30 

practically on-time (light-green), 8:30 to 
8:40 slightly delayed (orange), and any- 
thing beyond 8:40 as late (red). In contrast, 
the sales department may have a less color- 
ful approach where delivery between 8:00 
and 8:30 is great (green) and anything  
beyond 8:30 is totally unacceptable (black). 

 
More than just a pretty
dashboard

Whichever KPIs a cement producer 
chooses to track, the raw data – drawn 
from internal and external sources – needs 
to be processed and presented in a for-
mat that‘s intuitive and easy-to-digest 
in order to measure progress against a 
specific benchmark, this is where dash-
boards come in. C-level managers rely on 
intelligent dashboards to keep an eye on 
their critical business metrics and KPIs 
at any time. Now, modern in-cab dash-
boards are a truck driver’s BI tool. They 
quickly provide vital information without 
too much distraction. 

BI tools take the dashboard idea to 
the next level. Beyond simple reporting, 
they offer trend analysis, forecasting, 
what-if-scenarios, and have the power to 
drill down to the deepest level of detail 
to analyze each transaction. In the race 
for data, the latest BI tools combine data 
from a multitude of sources and enables 
cement producers to discover new rela-
tions in their company‘s data structure.

Traditionally, enterprise BI solutions 
required substantial effort to setup and 
customize. However, with today’s tech-
nology building a BI dashboard is much 
easier than it was in the past resulting 
in a BI market that is crowded and very 
competitive. It is easy to get dazzled by 
fancy features and pretty dashboards 
that don’t necessarily add value. Com-
panies must make sure they get the best 
value out of their investment. As a start-
ing point, buyers should ensure that their 
BI vendor has a proven track record of 
delivering tailored solutions to the needs 
of the bulk materials industry. This will 
make it easier to access relevant and  
actionable information for the planning 
and decision-making process in cement 
distribution.

Fig. 1: Truck productivity: different KPIs
can show very different results. Different
conclusions on truck productivity may be
reached based simply on the KPI that is

choosen.
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Truck / Day
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low, and equally important, too high. That 
extra height in your jumping ability should 
be redirected to other sectors along your 
supply chain.

This is where agile transport optimi-
zation software adds significant value. 
Powered by algorithms, the software 
analyses a virtually endless number of 
scheduling decisions in real-time and 
identifies those that are ideal for minimi-
zing costs and maximizing service quality 
– based on the business criteria defined. 
The software allows operators to make 
incredibly complex, time-critical decisi-
ons with ease. What‘s more, the decisi-
ons made take into account a larger ran-
ge of variables than the human mind can, 
resulting in better overall decision quality. 
This in turn leads to increases in efficien-
cy across the entire supply chain. 

From dashboard
to decision 

Decision-making in logistics opera-
tions is complex and intricate. Each deci-
sion has multiple flow-on decisions that, 
in turn, complicate future decisions. As a 
result, logistics departments have steadi-
ly increased the number of KPIs to gat-
her critical data together and present the 
clearest picture to operators needing to 
make complex decisions. As a first step 
this is good, but with all first steps there 
are limitations on what can be achieved. 
For those who work under pressure, in-
cluding dispatchers in cement plants, 
quick and useful action is needed; refi-
ned, clear KPIs that reinforce operational 
decision-making are crucial. 

When logistics departments begin 
working with KPIs the focus is generally 
on “raising the bar”, a strategic goal that 
can be achieved through KPIs. The daily 
competition of distributing cement is bet-
ter served through a “clearing the bar” 
approach – an operational goal.

This approach is like a high jump 
athlete. A high jumper’s aim is to clear the 
bar with the minimal effort. Balancing the 
effort required to achieve the correct out-
come is crucial. Jumping too low results 
in failure and jumping too high, while it 
may receive applause from the audience, 
is a waste of valuable energy.

For cement deliveries, orders must 
clear the bar – a combination of both ser-
vice level expectations and requirements 
– with the minimal cost. Providing a hig-
her level of service than committed may 
result in a positive customer experience, 
however this doesn’t always result in im-
proved KPIs, but could run the risk of ad-
ditional costs.

Most goals are not achieved through 
the efforts of a single person, but by se-
veral people in different departments 
across an organization. Like the high 
jump athlete who must have so many 
things come together to clear the bar – 
speed, timing, take-off, and body control 
– a cement company must have plan-
ning processes in place that allow them 
to achieve constant performance levels 
while preventing them from jumping too 

“Most people use statistics
like a drunkard uses a

lamppost;
more for support

than illumination.”
Mark Twain

Fig. 2: ‘On time’ performance can mean
different things to different stakeholders.

ON-TIME
PERFORMANCE
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• Production Planning Systems (PPS):  
 Combines operational planning
 (production managers and loading  
 point operators) with the logistics  
 decision-making processes.

The setup in figure 3 shows a fast and 
efficient way to connect all sources to the 
transport optimization software, inclu-
ding insights from BI tools. 

 
Findings by the BI tool can be fed into 

the ERP system to improve processes. 
Two real-time examples could include:
• BI retrieves truck waiting times at  
 specific customer sites from the  
 transport planning tool. The analyses  
 can be used to prepare sales reps for  
 customer meetings or to invoice  
 customers for excessive waiting times.
• Telematics system provides
 information on empty mileage,
 loaded mileage, break periods, etc.  
 for each truck. BI creates a detailed  
 report which can be used to pay
 external hauliers by their actual
 activities.

Getting ahead

Beyond the daily race of operational 
decision-making, the combination of agi-
le transport optimization software and BI 
tools can also be used to prepare a ce-
ment distribution network for the season 
ahead. New depots or plants, customer/
depot allocation, plant product mix, hau-
liers selection, fleet distribution – even 
the most complex configurations can be 
modelled effectively to find the best set-
up for the road to success. The agile use 
of data helps to unlock network capaci-
ties and ensures you always find the right 
mix in terms of time to market and cost 
per unit moved.

On a closing note, cement producers 
hesitating to invest in digital technologies 
can find further advice from Mark Twain, 
“The secret of getting ahead is getting 
started.”

The race for data

Besides BI tools, most areas of a 
business generate valuable data that can 
be fed into the transport optimization 
software: 
• Enterprise Resource Planning system  
 (ERP): Forms the administrative
 backbone of many businesses.   
 Sends current order book
 information and up-to-date
 transactional information.
• Geographical Information Systems  
 (GIS): Used to calculate truck trip  
 times, route options, as well as
 address validation.
• Telematics system: Sends real-time  
 information on current truck
 locations and statuses.
• Yard Management (e.g., loading  
 bays, weighbridges, automatic   
 gates, etc.): Provides a seamless
 and controlled flow of goods to   
 and from the production processes –  
 from the receipt of an order, to the  
 handover of the delivery note and
 the truck leaving the site.

RACE FOR DATA

Fig. 3: The race for data: connecting all data sources to the transport optimization software improves the decisions and drives efficiency.
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BORN
DIGITAL
A NEW
WORKFORCE IN
CEMENT
LOGISTICS

This article was first published
in Global Cement Magazine,
September 2017.



The road to digital transformation in cement logistics is
littered with potholes, speed bumps, and other obstacles 
that can slow down progress. A common driving mistake 
many companies make is to focus on technology only.
But key to success is putting the right people into the
right seats.
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 Much of the focus is on digital and not 
so much on transformation. But equip-
ping the vehicle fleet with telematics sys-
tems in order to monitor the whereabouts 
of each truck is not digital transformation. 
Using latest route planning tools to lower 
mileage and fuel consumption or imple-
menting a Business Intelligence (BI) sys-
tem does not tick all boxes on the trans-
formation checklist either. 

Instead, real digital transformation re-
quires change at a deeper level. It calls 
for action that cuts across every aspect 
of how cement companies operate inter-
nally and engage externally. This process 
is less about technology. It is about un-
derstanding how to use and interpret data 
and technology, so that it shifts every  
corner of the business.

Money and millennials

The road to digital transformation is 
long and full of potholes. Logistics pro-
cesses do not become digital overnight. 
It is a gradual process and, let’s face it, a 
journey without a final destination. Why 
would a cement company embark on 
such a hard drive? Two simple answers: 
money and millennials.

“Computers are incredibly fast, accu-
rate, and stupid; humans are incredibly 
slow, inaccurate, and brilliant; together 
they are powerful beyond imagination.” 
This quote, often falsely attributed to Al-
bert Einstein, was made at a time whe-
re computers slowly started to find their 
way into the logistics industry. By mo-
dern standards, computer hardware and 
algorithms of the early 90s were far from 
being powerful. Back then, if a PC was 
fed with one of the best algorithms avai-
lable to try and solve a logistics planning 
model, one would still be waiting for the 
result. If the same model was given to a 
standard 2017 PC using the latest Linear 
Programming algorithms (one of the most 
important classes of optimization techni-
ques) it would take less than a second. 

The digital economy is now running 
at full speed and the shift to data-driven 
transport planning in logistics has turned 
old and familiar practices on their head. 
With the rise of new technologies, the 
digital logistics workforce uses tools and 
processes based on real-time informa-
tion and automated decision-making.

Formula for failure

Senior managers in the cement in-
dustry have identified the value of digital 
technology for their logistics. But when it 
comes to actually putting them into mo-
tion, most companies pay lip service to 
digital transformation. Many believe it is 
about using shiny new technology to do 
more of the same things they have done 
before. Worse, it may mean doing the 
wrong things even faster. The simple for-
mula in figure 1 sums this up.

The value of logistics and supply 
chain management in the cement indus-
try is often neglected, even though these 
departments are mission critical in ma-
ximizing efficiencies, customer satisfac-
tion, and profit margins. Depending on 
one’s region, logistics costs equate to 15 
to 25 percent of a cement producer’s sa-
les revenue. Figure 2 compares two dif-
ferent scenarios for a European producer 
with an annual transport volume of about 
1.6 million tons: traditional planning ver-
sus digitally transformed supply chains. 
The benefits of using algorithms and 
data-driven transport planning are huge: 
the cost savings amount to almost one 
million Euros per year.

 And there is a new workforce in town: 
millennials. By 2025, they will make up 75 
percent of the global workforce, i.e. the 
generation of “pen and paper” dispat-
chers is a dying species. Millennials have 
grown up with speedy communication 
and high-tech is woven into all aspects 
and areas of their life. Millennials will not 
only penetrate the logistics workforce in 
the cement industry, they will also be the 
ones who drive demand on the customer 
side. And on-demand is their way of life, 
anything else will not be accepted. 

“Pen and paper”
dispatchers

is a dying
species

Fig. 1: The formula for failure.
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timate the consequences of inadequate 
readiness and, at the same time, overes-
timate the current capabilities and culture 
of their own organization. Fully unders-
tanding the impact of this process on 
business and people helps to avoid the 
pitfalls that so many repeatedly fall into. 
Let’s take a look at some of them.

Transforming the digital  
plant workforce

A key element of any digital trans-
formation in logistics is the centrali-
zation of all planning and dispatching 
units. Instead of planning independent-
ly at a local level, centralization unlocks 
synergies across the entire network of 
cement plants, terminals, depots and, 
of course, planning teams. This opens 
up possibilities to transform the cement 
plant functions to areas away from the 
plant itself. If producers centralize di-
spatch staff in more desirable city cen-
ter locations, with their deep pools of 
talent, the benefits can be significant. 
For example, the cement industry, like 
many others, struggles to attract signi-

Instead of clinging to aging processes 
and tools, transformation is needed for 
cement producers in order to survive in 
a digital world. And it is not a question of 
“if”, but “when” to start the journey.

Only some like it HOT

A common driving mistake many 
companies make is to label digital trans-
formation an IT project. It is seen as the 
responsibility of the IT team to take the 
lead, while the necessary business in-
puts are provided half-heartedly or not at 
all. As a consequence, the project takes 
a wrong turn at an early stage and the 
finished product eventually falls short of 
expectations.

So before pinpointing all software and 
hardware vendors on the roadmap to 
transformation, decision-makers should 
plan to have two internal stopovers and 
address the human and organizational 
aspects of this change process first. The 
sequence of the HOT approach (Hu-
man, Organization, Technology) ensures 
“transformation readiness” before tech-
nology moves in. Many leaders underes-

ficant female employees due to a com-
bination of ‘traditional’ factors and poor 
awareness of the sector among candi-
dates. However, unlike harsh, hot and 
dusty cement plants, which are often 
far from major cities, call-center type 
distribution offices have the potential 
to employ a wider range of highly com-
petent employees. Not only are there 
more employee options for the cement 
producer but research has shown that 
gender-balanced teams are more effec-
tive in terms of productivity and financi-
al performance than single-sex teams.

Human maintenance

Cement plants sometimes face un-
scheduled downtime due to failing 
equipment. To mitigate the effect, proper 
maintenance and repair procedures are 
common practice and mostly in place. 
Similar to process equipment with high 
wear and tear, customer service (call) 
centers tend to have higher employee 
turnover rates than other industries.

In order to speed up the ramp-up 
phase for new staff members and to

Logistics

No. of Trucks

Volume / Trucks*

Cost / Trucks**

Cost / t

∑ Cost*

Savings*

Traditional

100

16,875 t

€97,500 

€5.77 

€9.73m 

€0 

Digital

88

19,176 t

€99,360

€5.18

€8.74m

€990,000

European Cement Industry; 1,687,500 t annually. * Annually. ** Fixed, variable, and margin (annually).

DRIVING FORCES
BEHIND DIGITAL
TRANSFORMATION

Fig. 2: The driving forces behind digital transformation.



smoothen the effects of fluctuation, pro-
per and permanent training schemes 
need to be in place. Again, the focus here 
is not on technology. Millennials are quick 
to adapt to new software and devices. 
Instead, the focus of the training needs 
to be shifted on how work is delivered 
and by whom. It is all about processes, 
master data management, service level 
definitions, understanding and using the 
same KPIs across the organization, etc. 
Creating a professional, standardized 
training scheme, ensures that new staff 
receive identical training which can also 
be optimized over time.

Silo mentality

Silos are in integral part of any cement 
plant. Unfortunately, silo mentality is also 
commonplace in many plants. Some de-
partments store or even hoard informa-
tion, leaving it inaccessible to the rest of 
the company. But even when information 
is shared, people see things from their 
perspective and they are likely to make 
decisions that protect their interest. 

Figure 3 shows a simple example: 
When a customer places an order for de-
livery at 8:10, an on-time delivery to the 
customer is at 8:10 (green dot). The lo-
gistics department may consider any de-
livery between 8:00 and 8:20 as on-time 
(green), 8:20 to 8:30 practically on-time 

(light-green), 8:30 to 8:40 slightly delayed 
(orange), and anything beyond 8:40 as 
late (red). In contrast, the sales depart-
ment may have a less colorful approach 
where delivery between 8:00 and 8:30 is 
great (green) and anything beyond 8:30 is 
totally unacceptable (black).

There is no absolute, or objective, 
right or wrong to what’s on-time. But all 
departments across the company should 
have the same understanding of a par-
ticular goal or objective. Latest software 
tools make it easy to share information 
and get everyone on the same page. But 
in order to build a true digital logistics 
workforce, silo walls need to be broken 
down to foster open communication 
channels between all departments that 
share supply chain roles and respon-
sibilities, see figure 4. Moreover, this is 
an essential part of any Material Reple-
nishment Process (MRP). This process 
combines conventional inventory plan-
ning strategies with intelligent transport 
optimization software and integrates 
real-time information from the road into 
the stock level replenishment schedule – 
making it more accurate.  

 
Changing tires at 50 mph

Digital transformation is a journey, not 
a destination. And there is more to obser-
ve when taking the digital turn. Cement 
producers considering an investment in 
digital technologies don’t have to change 
tires while driving at full speed. But they 
should keep in mind that the rate of tech-
nological change will never be as slow 
as it is today. Tomorrow, it will be faster 
and the pace of change will continue to 
increase. 
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BREAKING
DOWN SILO
MENTALITY

Sales

New business Plant performance

OPS excellence

Raw material supply

Supply Chain Management

Monitoring of loading
performance

Truck, HSE

Driver management

Planning and allocation

Truck contract negotiation

Pricing

Order taking

Tracking and Tracing

Production Logistics

Fig. 4: Breaking down silo mentality in cement plants.

COMPETING
INTERESTS

On time performance means different
things to different stakehoulder.

Fig. 3:
Competing interests in cement logistics.
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BENCHMARKING
READY-MIX LOGISTICS 
PERFORMANCE

This article was first published 
in International Cement Review, 
June 2017.



Algorithms and computer hardware have revolutionized the 
performance of logistics planning tools in many regions 
around the world. However, market conditions and business 
modalities may vary from region to region, so that the outcome 
of any optimization effort may vary, too. To better understand 
what factors contribute to a good transport optimization 
result, this article analyzes the performance of an intelligent 
software planning tool in two European countries.
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of approximately 2,000 times. This seems 
impressive until one compares it to the 
advances in optimization algorithms over 
the same period.  For instance, Linear 
Programming algorithms, considered 
one of the most important class of op-
timization techniques by many experts, 
have improved by a factor of 1.4 million 
times. When combined, the effects of 
both advances generate a tremendous 
2.8 billion times improvement in proces-
sing capability. Or in other words: Back 
in the early 90s, if a PC was fed with one 
of the best algorithms available at that 
time to try and solve a logistics planning 
model, one could still be waiting for the 
result. If the same model was given to 
a standard 2017 PC using latest Linear 
Programming algorithms, it would take 
less than a second.

Manual vs machine

Delivering ready-mix from concrete 
plants to constructions sites represents a 
complex logistics challenge for concrete 
suppliers, particularly for suppliers with a 
large number of locations and hundreds 
of trucks in operation. This Vehicle Rou-
ting Problem (VRP), i.e. to find optimized 
routes, is one of the most interesting 
challenges of Operations Research (OR). 

Within this model, a set of trucks is 
selected to serve a given set of custo-
mers with minimum costs. Additionally, 
there are time windows within which the 
deliveries have to be made. This exten-
ded model is called the Vehicle Routing 
Problem with Time Windows (VRPTW). 

Since ready-mix concrete is a peris-
hable product, often requiring a constant 

Ready-mix, cement, aggregates and 
asphalt producers around the world have 
started to use tools that are based on 
Operations Research (OR) for their sup-
ply chain planning. OR uses mathema-
tical and other appropriate methods to 
solve complex problems. The combina-
tion of OR methods with high computer 
performance can significantly improve lo-
gistics processes and distribution costs.

Powered by algorithms, these tools 
analyse a virtually endless number of 
scheduling decisions in real-time and 
identify those that are ideal for mini-
mising costs and maximising service 
quality – based on the business criteria 
defined. The software allows operators 
to make incredibly complex, time-criti-
cal decisions with ease. What‘s more, 
the decisions made take into account 
a larger range of variables than the hu-
man mind can, resulting in better over-
all decision quality. This in turn leads to 
increases in efficiency across the entire 
supply chain.

Computer vs algorithms

As a discipline, OR originated in the 
40s and 50s of the last century. But an 
unprecedented trio of technological ad-
vances finally paved the road to wide-
spread use today: (a) the overabundance 
of data which is available at almost no 
cost and (b) massive improvements in 
low-cost computer power that can run (c) 
powerful algorithms to process massive 
amount of data inexpensively.

Over the past 25 years, improvements 
in computer hardware have resulted in an 
increase in computing power by a factor 

delivery flow by several trucks, additional 
constraints apply. The model therefore 
differs from the general VRPTW. Delivery 
flow, for example, the timing between 
consecutive deliveries has to be taken 
into account and truck fleets are often 
more heterogeneous in reality than in 
academic models.

 
However, market conditions and busi-

ness modalities may vary from region to 
region, so that the outcome of any opti-
mization effort may vary, too. To evaluate 
this, this article analyzes the performance 
of an OR-based software planning tool in 
two different European countries, refer-
red to as market A and market B in this 
article. 

In order to do so, manually created 
transportation plans are compared with 
the plans that were produced by the OR 
software. This performance benchmark 
uses data from four business days. The 
objective is to better understand the  
likely impact of optimization efforts onto 
different markets by using real-world 
numbers and scenarios. 

This Vehicle
Routing Problem

is one of the
most interesting 

challenges of
Operations

Research



terials is much higher (50 km). The ave-
rage truck capacity is 10 m3, but there are 
also 6 and 13 m3 trucks in operation.

The network in market B is not as 
compact as in market A. The distances 
between plants are similar, but the custo-
mer’s transport connection to the plants 
is less tight. It is to be expected that there 
will be less truck and order exchanges 
between the plants, as the distances to the  
second and third nearest plants are longer.

Data Preparation

Data and plans were obtained from 
a significant number of studies for the 
purpose of simulation, comparing “as is” 
(actual) with the improvement resulting 
from optimization. The data gathering 
and processing follows a best practice 
approach, allowing for the collection of 
all relevant business data along with the 
manual (non-optimized) plans. For both 
markets, four business days were ana-
lyzed. Orders, available trucks and loca-
tions were included in addition to all rele-
vant business rules and constraints. This 
approach has been applied in several 
studies over the last decade and has es-
tablished itself as best practice for indus-
tries where manual and optimized plans 
are compared in order to evaluate busi-
ness cases and improvement programs. 

All data were checked for consistency 
and the manual plans were reproduced 
in the authors’ transport management 

Market characteristics A vs B

In market A, eight plants are part of 
the data set with an average distance of 
32 km between two plants. The min. and 
max. distances between two plants are 
7 and 56 km. Customers can be served 
from any of the eight plants, i.e. each de-
livery of an order can be made from any 
plant (so-called “alternative plant delive-
ry”). A range of 109-150 deliveries are 
planned per day and the quantity varies 
between 912-1,236 m³ per day. The dis-
tance from the jobsite to the nearest plant 
is between 5 and 12 km on average. The 
average truck capacity is 8 m3. Market A 
represents a tight supply network where 
customers can easily be served by mul-
tiple plants, since the distances to the 
third nearest plant are between 14 and  
21 km. What’s more, there are typically 
three plants with compatible raw mate-
rials within a radius of 20 km. 

The median distance between the 
four plants in market B is 33 km. The min. 
and max. distances between two plants 
is 11 and 51 km and alternative plant deli-
very is possible. The number of deliveries 
per day varies between 104 and 139 over 
the four days. The order quantity is 918-
1,291 m3 per day. The average distance 
from the customer location to the nea-
rest plants varies between 4 and 17 km.  
Distances to the third nearest plant have 
a wider range (27-48 km) and the radius 
of three plants with compatible raw ma-

system. This ensures that the same cal-
culation methods are used for the KPI 
based comparison. The data collected 
were from August 2017. The optimized 
plans were also obtained using the aut-
hors’ software. The objective function of 
the optimizer for all data sets has been 
identical; parameters have been adjusted 
to the individual needs of each data set 
in order to keep the results comparable. 

Several KPIs exist to compare the 
quality of transportation plans. In this 
study, the number of trucks, loaded and 
empty kilometers, saved empty kilome-
ters and the percentage of on-time de-
liveries are used to evaluate and com-
pare manual plans with optimized plans. 
The number of trucks used and hence 
the number of loads per tuck and day is 
an indicator that has a direct impact on 
transportation costs. Increasing truck 
productivity is of paramount importan-
ce to reduce logistics unit cost through 
an improved fixed cost offset. On-Time 
In-Full (OTIF), a widely used KPI within 
the industry, is provided on the bases of 
on-time measurement and shipped vs. 
open quantity. The ratio or percentage of 
on-time deliveries is a weighty factor to 
quantify the service level of a plan and 
ensures market conform or even leading 
customer satisfaction. For the purpose 
of the simulation, both manual and opti-
mized plans have achieved 100% in-full 
delivery, i.e. all customer orders where 
full filled and no open quantity remained.
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Fig. 1: Market characteristics A vs B.
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Results A vs B

In market A, the truck saving lies bet-
ween two and six vehicles and the maxi- 
mum kilometer saving is 16.1 %. On-time  
deliveries vary between 84 and 95 %. 
With the use of the optimization software 
an increase of up to seven percentage 
points in on-time performance is achieved. 
The OR software has been able to impro-
ve the planning on all four business days. 
The assumption was made that the on- 
time performance for the optimized plan 
had to match the one from the manual 
plan. The intended service level is a major 
lever for truck productivity in the optimized 

plan, and hence should always be the re-
sult of an informed management decision. 
The service level is one of the inputs for 
the optimization process which ensures 
that the outcome is in–line with the busi-
ness goals. Whether a 95 % service level 
in this plan is economically viable or desi-
rable, has not been part of this study. With 
the improvement of service levels, there is 
typically a reduction in truck productivity 
associated, and if there is a high improve-
ment in truck productivity, the service level 
will, in most cases, suffer. 

Compared to market A, the ratio of 
on-time deliveries in market B is lower. 
This affects both plans, manual and op-

timized. The value in the manual plan lies 
between 83 and 88 %. The value in the  
optimized plan varies between 83 and  
90 %. On the other hand, kilometer savings 
are very high. Truck saving, however, is  
lower (up to 4 trucks only).

Another important factor in market B, 
fleet diversity, can be seen in this compa-
rison. As mentioned above, the truck fleet 
has capacities ranging from 6 to 13 m3. 

The relation of truck saving and service 
level is comparable to market A, but at a 
lower level. Additionally, the optimization 
software is allowed to plan orders on big-
ger truck sizes, which reduces travelled 
distances significantly.

Manual Manual Manual ManualOptimized Optimized Optimized Optimized

Day 1 Day 2 Day 3 Day 4

Trucks (No)

KPIs

40

3511

48

83

1118

30

15

1105

40

21

918

42

16

1291

39

19

39

3094

53

417

11.9

83

37

3091

48

84

37

2909

48

182

5.9

88

34
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40

88

32

3423

45
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39
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45
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Delivered quantity (m3)

Unconfirmed (%)

Total distance (km)

Loaded ratio (%)

Saved distance (km)

Saved distance (%)

On-time (%)

Average delivery rate (m3/h)

Manual Manual Manual ManualOptimized Optimized Optimized Optimized

Day 1 Day 2 Day 3 Day 4

Trucks (No)

KPIs

47

3036

46

95

914

8

18
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15

16

934

13

17

1236

21

14

44
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229

7.5
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43

3550

48
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41

3532

51
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48
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37

2899

50

–

47

92

49

4803

49

84

43

4031

49

772

16.1

84

Delivered quantity (m3)

Unconfirmed (%)

Total distance (km)

Loaded ratio (%)

Saved distance (km)

Saved distance (%)

On-time (%)

Average delivery rate (m3/h)

Table 1: Overall results – market A

Table 2: Overall results – market B
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Conclusion

The logistics performance in both 
markets can be improved by the use of 
optimization software. The degree of im-
provement depends on market characte-
ristics. A higher degree of improvement 
is reached in market A. Short distances 
between plants and customer sites allow 
for a lot of interaction between them and 
provide the optimization software with a 
high degree of flexibility to find best routes 
for trucks. This is further supported by the 
option to source products for customer 
deliveries from more than just one concre-
te plant, called “alternative plant delivery”. 
As the algorithms can match almost every 
single delivery to all available plants, many 
additional routes can be planned by the 
optimization software in order to address 
unbalanced workload or truck fleet distri-
bution across the plants. 

In market B, fewer trucks can be sa-
ved and there is less improvement of 
on-time deliveries. But while the highly 

ted (manually or optimized by software), it 
just forms the basis of the delivery sche-
dule and fleet configuration for the follo-
wing shift(s) or day(s). Industry dynamics 
like ad-hoc orders, cancellations, delays, 
truck or machine breakdowns, etc. disrupt 
the schedule and will affect the efficiency 
of the operation if no countermeasures are 
taken.

Using real-time information, optimiza-
tion software is also capable of reviewing 
and adjusting all planning decisions – right 
up to the moment of execution. GPS data 
from the trucks and live information from 
the gates and loading stations can be fed 
back into the system. The optimization 
software checks which order(s) can be 
moved forward and updates the entire 
schedule automatically. This allows dis-
patchers to maintain their competitive  
position captured during the tactical 
scheduling phase and it pays further 
dividends in form of improved on-time 
performance (OTIF) and long-term cus-
tomer satisfaction.

 

diverse truck fleet proved to be a challen-
ge for the human planner, the optimization 
software was able to build better routes 
more easily, hence a higher level of saved 
kilometers.  Alternative plant delivery also 
contributed to a better optimization result.

The data sets for both markets have 
been selected to show different characte-
ristics of the business and the impact that 
optimization can have. This study should 
not be used to determine that one market 
has potential for optimization and another 
market not, as the data sets do not repre-
sent the entire market of a country or re-
gion. The reader however, is encouraged 
to use above details for insights when as-
sessing optimization potential for a given 
market.

Tactical scheduling vs
real-time optimization

This study just focused on the tactical 
or pre-planning phase of transport optimi-
zation. Regardless how the plan was crea-
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TIME TO DELIVERY EXECUTION

Fig. 2: Time to delivery execution.
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INFORM specializes in intelligent, decision-making IT systems. 
These systems optimize complex operational and logistical  
workflows. Integrated into the existing IT environment, they  
ensure that companies always make the best decision from  
anunmanageable number of alternatives while under great  
time pressure.

Whereas data management software merely provides inform- 
ation, INFORM systems can analyze huge quantities of data,  
cost-out numerous decision-variants, and suggest the best- 
possible solution to the user for implementation in a matter of  
seconds. Consequently, companies can swiftly respond to  
market requirements, create transparency, and optimize the  
entire sequence of all business processes. As a result, they  
increase their productivity in a sustainable manner.

IT-SYSTEMS FOR
INTELLIGENT
DECISIONS
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PROJECTS IN MEDIUM-SIZED
COMPANIES AND CORPORATIONS – 
WORLDWIDE

Our projects take us to every country in the world. How is an  
airbus in Toronto de-iced? How often do trucks need to supply 
concrete to large construction sites in Hong Kong?

Our employees are experts in their specific fields, because  
in order to optimize operational workflows through software,  
we need to understand them. Ultimately, our customers expect  
time and cost savings in highly-complex decision-making  
situations – in industries like container terminals, passenger  
airports, financial service providers, industrial operations, 
wholesalers, storage and transshipment hubs, and shipping 
companies.
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– More than 1,000 installations worldwide
 Partners worldwide
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WATCH OUR
INFORM VIDEOS
Go deeper into fascinating topics on
Artificial Intelligence and Machine Learning
and join Dr. Ulrich Dorndorf, Chief Technology
Officer at INFORM as he takes you through
a quick, easy-to-digest overview of
Artificial Intelligence.

What is Artificial Intelligence (AI)?
What is Artificial Intelligence and why is INFORM interested in it?  

What is Machine Learning and what are the benefits?
What is Machine Learning and how can companies benefit from 
utilizing it?

Different approaches to AI and Machine Learning platforms.
What are the differences, and similarities, between knowledge- 
based AI systems and Machine Learning-based AI systems?

What are the similarities and differences between
Operations Research and AI?
Our expert takes you through whether OR and AI are one in the 
same or two different things.

What risks do customers face when using AI?
Implementing AI technologies carries some risk – but what is
the biggest?

Will AI be a job killer?
AI is being introduced in many industries; Our expert explores 
whether AI will be a job killer or job enabler.

What is
Artificial
Intelligence
(AI)?

ROADMAG 42



IMPRINT

INFORM GmbH
Pascalstr. 35 . 52076 Aachen . Germany
info@inform-software.com
www.inform-software.com

Picture credits
Page 03 - © Ernst Alexander
Page 08 - © Veronica Louro / shutterstock.com
Page 10 - © 3Dalia / shutterstock.com
Page 12 - © Lightspring / shutterstock.com
Page 14 - © Vadarshop / shutterstock.com
Page 18 - © adimas / fotolia.com
Page 19 - © slobodan023 | fotolia.com
Page 26 - © Victor Josan / shutterstock.com
Page 28 - © MatiasDelCarmine/ shutterstock.com
Page 29 - © LIUSHENGFILM / shutterstock.com
Page 30 - © Vlad Kochelaevskiy / shutterstock.com
Page 32 - © Rawpixel.com / fotolia.com
Page 33 - © XXLPhoto / shutterstock.com
Page 34 - © Pavel Losevsky | fotolia.com
Page 38 - © Aaron Amat / shutterstock.com
Page 42, 44 - © Melanie Fredel



INFORM GmbH
Pascalstr. 35 . 52076 Aachen . Germany
www.inform-software.com

ARE YOU NOW
READY FOR A
CHALLENGE?
Go to www.inform-software.com/payload
and #CHALLENGE YOUR PAYLOAD.
Again, it’s free. So, what’s your excuse?

Contact:

Dirk Schlemper

Consultant 

Phone +49 (0) 2408 9456-6000 

D.Schlemper@inform-software.com 


