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The production process is becoming increasingly complex. The diversity in production has increased 
as technological innovation enables single machines to deal with multiple product lines. In parallel, a 
trend towards specialized facilities, handling small segments of the production process, has increased 
supply chain interdependencies. Finally, the proliferation of IoT sensors within factories has resulted 
in an explosion of data. 

The following case study outlines a recent project that Contiamo conducted with a global chemical 
manufacturer. The aim of this project was to understand the root causes of, and ultimately prevent, 
production downtime and output loss, in such a highly-complex environment.

Data-driven mitigation of production outages
for an international chemical manufacturer

McKinsey, 2017

Combining people, novel digital technologies, and advanced 
analytics can yield a new breakthrough in productivity“

“



The challenge

The solution

This chemical manufacturer produced many different product 
lines and relied on inputs from many different suppliers.

Production output was measured per product line so facilities 
were aware when output reduced or halted. However, due to 
the complex variables, such as supplier inputs, machinery 
health and human error, it was difficult to identify the causes 
of such outages or output loss. 

The customer

One of the world’s largest 
manufacturers, with over 250 
production facilities in over 
50 countries. They operate 
in 8 segments, including 
chemicals - the business 
unit with which Contiamo is 
working.

Industry
Production

Geography
Europe

“Our statistical prediction 
models uncovered causes of 
output loss, such as patterns 
of unreliable deliveries that 
local factories had missed. 

The models alerted production 
managers to risks, enabling 
them to take action, fast.”

Ian Solliec
Chief Data Scientist, Contiamo

The outcomes

Contiamo delivered a solution in two phases. First, we 
reviewed individual instances of output loss and explored 
many data sets to identify potential reasons for the reduction 
in output.

In the second phase, we operationalized the findings from 
phase one. Contiamo implemented a machine learning-
backed early warning system. This identified drivers of 
output loss, enabling production line managers to take 
appropriate action to mitigate outages.

Deployment of this solution into production allows production 
managers to take fast action and, in many cases, prevent 
output loss or outages altogether.

This has a clear effect on production output and therefore 
promises significant potential revenue gains.

Company size
>75,000 employees
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Our approach in detail

Data was received in a large number of datasets containing data, such as production 
output, supplier orders, raw material deliveries and raw material stocks.

Data quality was assessed and two of the datasets were discounted based on insufficient 
data quantity. A heatmap was also generated to assess the overlap between disparate 
datasets. This is used to identify which datasets have a level of completeness that enables 
them to be mapped in order to determine correlations.

Data ingestion, cleansing and transformation

Firstly, production output was plotted over time to identify whether there is a pattern, such as seasonality. A 2-week 
production outage was identified, which was confirmed to be due to factory-wide maintenance. 

This period was removed from the data and the data was subsequently split by asset being produced. No meaningful 
patterns were found.

Time-series analysis

In the next phase, the production output was mapped to the other variables, such as supplier 
orders, deliveries and raw material stocks levels.

This analysis showed that the lack of raw materials was the most significant cause of 
production outages, causing a 12% loss of productivity. A large proportion of these losses 
were due to one specific asset, which we’ll call “Asset A”.

Mapping of production output to other variables

This specific finding was meaningful, enabling the customer to address issues the supplier of raw materials for Asset A. 
To make it more powerful, we leveraged a Gradient-Boosted Tree Model (with transformation of time-series information 
into features via feature engineering). This model was used to identify drivers of supplier under-delivery.

In production, this model is able to identify when these drivers of under-delivery arise and alert a production manager. 
That production manager is able to either contact the supplier to confirm the order and ensure sufficient delivery; or route 
the order to an alternative supplier.

Implementation of live prediction model

The reduction is output for this asset were mostly tagged in the data as “not within 
facility control”. As a result, subsequent analysis focused on the delivery of raw 
materials.

Two key variables were calculated, relating to raw material delivery – delivery 
lateness and the difference between the ordered amount and delivered amount. 
Raw material deliveries for Asset A were found to be proportionally less late than other raw materials. However, raw 
materials for Asset A frequently under- or over-delivered. A scatterplot showed that half of the ten raw materials most 
likely to be under-delivered were inputs for Asset A.

Inbound order under-/over-delivery
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