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Abstract 

Background 

The Stern Review asserts that “Policy to reduce emissions should be based on three essential 
elements: carbon pricing, technology policy, and removal of barriers to behavioural change”. 
The most demanding challenge could be the issue of behavioural change which requires the 
mobilization of drivers for change towards more sustainable performance. According to 
reports from the WBCSD, the building supply chain in many countries could account for as 
much as 40% of man made carbon emissions. Most building growth is taking place in Third 
World countries with concrete and especially concrete blocks as the most widely used 
building material. Cement is the most expensive component of these materials and also has 
the highest carbon footprint. This means that it is of both economic and environmental interest 
to see that cement is used in the best way in order to make best use of resources.  

Purpose 

To diagnose the improvement potential of a typical building supply network. To identify 
governance, technology and behavioural barriers to change and to propose how drivers for 
sustainable change could be strengthened. 

Methodology 

A process based system model has been used to identify the main elements in the building 
supply network used for making concrete blocks in Dar es Salaam, Tanzania. The block-
making process has been studied in some detail, using process walks at five different block-
making sites. Additionally interviews with block makers, cement manufacturers and control 
laboratories for brick measurement have also been used to collect data. The resulting material 
has been summarised in a single unit multiple case study. The collected material has then 
been subjected to an opportunity study that covers diagnosis, analysis, and to some extent, 
proposed actions for improvement. The diagnosis provides the theoretical improvement 
potential in terms of user value per price and user value per carbon footprint. The analysis of 
the causes for the improvement potential has been carried out using a checklist for resources 
with focus on Material, Machine, Method, Measurement, Manpower and Management 
factors. Proposed actions focus on ideas of how to reinforce drivers that will help to overcome 
the main identified barriers, which are mainly expressed as resource problems.  

Research limitations 

Block-making has been used to exemplify the main building supply network in Dar es 
Salaam. The justification for this choice is that approximately 60% of cement sales in Dar es 
Salaam go into block-making. In a typical Western context only 15% of the entire carbon 
footprint over the lifetime of a building comes from building materials with the rest coming 
mainly from heating and cooling. The situation in an African city like Dar es Salaam is very 
different with relatively few buildings having cooling and none having heating. Consequently 



 

the role of the building materials, and especially cement use, becomes more important both in 
terms of initial cost and for the resulting carbon footprint. 
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Introduction and background 
The role and use of buildings has not been well understood within the context of sustainable 
development. Buildings in many countries consume up to 40% of all energy used and are 
responsible for up to 40% of global man made emissions, WBCSD (2008). With growing 
economies, building activities in the urban centres of Africa will also increase considerably. 
Concrete is the most commonly used material after water, with a worldwide per capita 
consumption of some 3 tonnes per person per year, WBCSD (2002). In African cities concrete 
and concrete blocks are a dominating building material. About 5-20% of the concrete weight 
is cement, which has a considerable carbon dioxide (CO2) footprint. The world cement 
industry is responsible for about 5% of the total worldwide man-made carbon dioxide 
emissions. The most expensive component, cement also has the largest carbon footprint. One 
tonne of cement creates close to one tonne of CO2 emissions, so right use of cement in 
concrete becomes crucial if emissions are to be minimised. This puts the focus on good use of 
the cement to get the maximum value out of it to justify the emissions. In the First World 
about 10-15% of the emissions from buildings come from the building materials, with the 
dominant source of emissions coming from the use of buildings in the form of heating and 
cooling. When looking at simple Third World buildings, often built without heating and 
cooling, the relative contribution from building materials will be higher. Making best use of 
cement in concrete has effects both on environmental and social indicators. Non optimal use 
of cement in concrete results in less building value per environmental harm and lower 
performance per price paid, These issues, involving supply chain management, have since the 
1990s become important, Skjott-Larsen & al (2007). The underlying framework for this is the 
value chain of Michael Porter (1985). In a supply chain several companies co-operate and 
possibly compete with other supply chains. The focus is on the value creating flow, which 
brings emphasis on processes and process management, Harrington (1991), Hammer & 
Champy (1993), Melan (1992), Isaksson (2001). Third world supply chains are still in many 
cases undeveloped due to a variety of different reasons. This could mean that common 
technical and organisational knowledge is not being used and that an important improvement 
potential is not being realised. In cities, concrete is often the favoured building material and in 
many of the Sub Saharan cities the common building material is a concrete block or block 
used for making both small and large buildings.  The supply chain from cement based raw 
materials to blocks ready at site to be used in buildings includes many steps with risks of 
losses. Isaksson (2005, 2007) indicates that on the level of cement manufacturing there seem 
to be a considerable improvement potential in producing more user value with the same 
resources. It is likely that a similar potential exists in the block making part of the supply 
chain. The study of this supply chain could serve as a good example for demonstrating the 
magnitude of existing possibilities for improvement. There could be possibilities in the supply 
chain both for doing what is socially right and also making a profit, Prahalad (2006). 
Demonstrating possibilities in a supply chain could act as a driver for participants in the 
supply chain to take increased responsibility for sustainability. The study could also help 
identify the root causes for the existence of an improvement potential. 



 

Research Purpose 

This paper describes a pilot study for a planned research project. The overall purpose of this 
project is to contribute to the efficiency of the building supply chain by better understanding 
the barriers to realising the existing improvement opportunities for more sustainable building. 
This pilot study will serve to review indicators for sustainability proposed earlier and also to 
find new ones with the purpose of using them to establish a first indication of the level of 
improvement potential, Isaksson & Hallencreutz (2008), Isaksson & Steimle (2008). The pilot 
study will also indicate reasons behind the demonstrated potential as a first step in finding 
generic barriers to change. Another purpose is to test a system model for identifying elements 
that can describe barriers to change, Isaksson (2006), Isaksson & al. (2008). The system 
model usability will be tested and improvements to the model will be proposed.  

Research Methodology 

The research methodology is based on action research and case study methodology. Action 
research is here used to support innovation. The reference method is Innovation Action 
Research, Kaplan (1998). In this paper a first iteration is carried out based on a visit to Dar es 
Salaam in February 2009, where visits have been made to participants in the supply chain 
including a cement plant, five block makers, Dar es Salaam University and Tanzania Bureau 
of Standards. Tanzania has been chosen as a typical example for the Sub Saharan Africa 
building industry, where activity is on the rise. Industrial block making is a relatively new 
activity and the maturity of the supply chain could therefore be low. Data gathering here has 
been done in the form of participant observation and interviews with focus on the block 
makers. Process charting has been used to describe the operative block making process with 
the purpose of finding improvement potential. Block making is then viewed as a system in 
which the underlying causes for improvement potential can be analysed. The system model is 
also applied to block making as observed in Dar es Salaam. Performance has been analysed 
based on a simplified Triple Bottom Line logic, based on the concept of value/harm, Isaksson 
& Hallencreutz (2008), Isaksson & Steimle (2009).  

Theory Background 

Sustainable development could be described in terms of the Triple Bottom Line, looking at 
the economic, environmental and social dimensions, Elkington (1999). For organisations this 
has provided a way to make sustainable development operational. The Triple Bottom Line 
could be combined with the process view and measured in a matrix that consists of types 
(related to a process model) and dimensions (described as Economy, Environment, Ethics), 
Isaksson & Garvare (2003). The measurement types are: input, output, outcome, drivers and 
resources (enablers). For establishing the improvement potential, the main focus is on output 
(process results) and outcome (stakeholder satisfaction), see Figure 1. The Global Reporting 
Initiative guidelines are commonly used for sustainability reporting, GRI (2006). These 
guidelines follow the Triple Bottom Line logic to some extent, even if the social indicators are 
divided into four different categories. The reporting logic is reasonably complex and the total 
number of proposed indicators is 79. Also, there is practically no focus on customer value, 
which is mainly described in terms of sales value, Isaksson (2005). Another problem is that 
the different dimensions are not additive, which could lead to a continuation of business as 
usual with the principle focus on economic performance. To offset this risk the World 
Business Council of Sustainable Development (WBCSD) proposes the term Eco Efficiency, 
which is described in terms of value per harm, WBCSD (2000). As with the GRI-indicators 
value is only described as sales value. In a world with scarce resources focus should be on all 
stakeholders and especially on the customers. If customer value is low and resource 



 

consumption is high the product could, on ethical considerations, be put into question. History 
provides plenty of examples of national crises where the state rewrites the rules in such a way 
that only products with some objective user value, like food, soap and clothes are prioritized. 
War situations lead to rationing, where the objective customer value guides the use of scarce 
resources. Current indicators, exemplified with the GRI-indicators, do not express user value 
in terms of harm done. A simplified Triple Bottom Line could be presented in the form of 
Economy as the total value produced for all stakeholders in comparison with environmental 
and ethical harm done to all stakeholders, Isaksson & al (2008). This could be simplified by 
choosing the main stakeholders and identifying the main harm. 
 

• Economy - Value as total value for main stakeholders (sales value and user value) 

• Environment – Value/CO2 emissions (or other important environmental harm) 

• Ethics – Value per cost and price (cost=producer interest; price=customer interest) 
 
In Figure 1 this is expressed with focus on customers and the process of cement 
manufacturing as: 
 

• Economy – Building value in cement strength potential Megapascals (MPa) x tonnes 
(MPa x tonne) 

• Environment – Cement strength potential/ CO2 emissions (MPa /tonne) 

• Ethics – Cement strength potential/price (MPa /price)  
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Figure 1. System model applied for cement manufacturing, Isaksson & al (2008). 
 
Performance data can be compared with virtual best performance by relating to the definition 
of the Cost of Poor Quality by Joseph Juran, which states that costs for poor quality are zero 
when products and processes are perfect. Product perfection can be defined in terms of values 
for the best performing standard cement, Isaksson (2007). Process perfection relates to the 
Best Demonstrated Practise for energy consumption and CO2 emissions. 
 



 

The system model in Figure 1 is used for describing the improvement potential and analysing 
the root causes for this, Isaksson & Taylor (2006). In this instance the analysis focus will be 
on identifying important resources using the 9M-list mentioned in Figure 1 and presented in 
Table I. Both the overall system model and the resources sub-system of the 9M-checklist will 
be further elaborated. The 9M-checklist in Table I is intended to be a starting point for 
categorising information. 
 
Table I. Check-list for resources. Based on Garvare & Isaksson (2005). 

M - parameter Criteria 
Management Policies, goals and strategies for improving TBL performance. 

Method Structure for carrying out strategies and achieving goals. 
Management systems for TBL. Process maturity. 

Manpower  Level of competency for the different work tasks. 

Measurement Maturity of measurement system and communication of  TBL results.  

Machine Adequacy of equipment and premises for the intended use. 

Material Methods for controlling incoming material. 

Milieu Level of physical and social working environment. 

Market Customer base, competition and general development. 

Means Availability of funds for operations and investments. 

 
The results of the analysis should indicate which type of processes and which kind of specific 
resources should be subjected to improvement efforts.  

Results 

The results are divided into a description of the block-making process using a process table, a 
description of block-making as a system, and a description of the supply chain from cement 
raw materials to blocks on building sites in Dar es Salaam. 

The Block Making Process  

Concrete blocks are the main building material in Dar es Salaam. The cement manufacturers 
estimate that 60% of all cement sold goes to block-making. This corresponds each year to 
using approximately 600 000 tonnes of cement to make some 300 million blocks (as a 6 inch 
equivalent with 25 blocks/bag) per year. Block-making itself is a simple process, starting at 
the production site with the raw materials of cement, water, sand and occasionally aggregates. 
The process ends when the block is loaded onto a truck and transported to the customer. In 
Table II the main steps are described with clarifying comments. 
 
This process was studied at five different block makers with the focus on the main product of 
6 inch solid blocks.  In most countries hollow block would normally be used but for some 
reason the tradition in Tanzania and Dar es Salaam is to use solid blocks. The most common 
blocks have dimensions of 6 x 9 x 18 inches which weigh some 30-35 kg, making them rather 
heavy to handle. There are a few simple rules to producing good concrete which are widely 
known and readily found on the Internet. The water/cement (w/c) ratio, which measures the 
relative mass of water to cement is particularly important. Small additional increases in water, 
such as increasing the w/c ratio from 0.5 to 0.6, reduces the strength of concrete by 25%, see 
Figure 2.  
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Figure 2. Graph showing the W/C-effect. From educational material Isaksson-Taylor. 
 
This means that having sand and aggregate with a fixed humidity and having good control 
over proportioning is important. Also, the mix should be as dry as possible, but wet enough so 
that it can be readily mixed. This restriction on adding water tends to defy the common logic 
of wanting to add more water for better mixing. If there is more water in the mix than is 
needed for the reaction with cement, this leaves pores in the concrete when the water 
evaporates, and this causes the strength to drop. Another crucial issue is stopping the concrete 
from drying too quickly. The concrete gains strength by the water reacting with cement and 
not by drying out, as is commonly thought. The more humid and the cooler the conditions 
immediately after the blocks are cast the stronger the blocks will be. This defies the apparent 
logic that sun dried blocks get harder quicker. Slower strength development ensures higher 
final strength but also means a longer time storage time. For best results the blocks should be 
covered for the first day after casting to protect them from the sun. When the blocks have set 
properly they should then be kept humid by watering for a week. 
 
Table II. The block making process. 

Sub-process Input Output Comment 
Proportioning of 
materials 

Cement, water, 
sand, aggregates 

Materials are blended 
in a mixer or in a 
heap on ground 

Water to cement ratio 
has a major effect on the 
strength development 

Mixing Blend Mouldable concrete 
mix 

Type of mixer and time 
of mixing are important 

Moulding  the block Concrete in 
mixer 

Block mould is filled 
with concrete mix 

Correct amount of 
material is moulded 

Compacting the mix 
into mould 

Plastic concrete 
mix in mould 

Compacted and de-
aerated concrete 
block is in mould 

Correct vibration time, 
intensity and force are 
all important 

Moving to first 
storage 

Placed concrete 
in mould 

Block on ground Often moved manually 
on a plate 

First day curing Block on ground  Block in final curing 
area 

Important to cover block 
to prevent quick drying 

Final curing Block in final 
curing area 

Block loaded on 
transport 

Water quality and curing 
time before sale is very 
important, 



 

Analysing block makers 

Five block makers were visited in February 2009. A process walk was carried out at all of the 
sites together with some managerial personnel and technicians. The resulting observations are 
described in Table III. The chosen block makers are amongst the top 10% of block making 
producers in Dar es Salaam. This should mean that procedures at the visited sites are probably 
closer to optimum than the average. 
 
Table III. Observations from five block making processes in Dar es Salaam February 2009. 

Sub-process Comment 
Proportioning of 
materials 

Only one out of the five companies weighed all materials. Two 
others used scales for weighing the cement, but proportioned the 
rest of the mix volumetrically using buckets. None of the producers 
controlled the humidity of the sand, which was reported to be 
variable. 

Mixing One manufacturer used mixing on the ground, two had free fall 
mixers that were time controlled and two had pan mixers with 
operator based manual control.  

Transporting to 
vibrator  

Two manufacturers used pay-loaders to transport the concrete from 
the mixer to vibrator and compacter while the others relied on 
manual placing with shovels 

Compacting into 
mould 

Vibrating time was seemingly controlled by two of the producers  

Moving to first 
storage 

One manufacturer used a moving vibrator dropping the blocks onto 
a concrete slab, the others placed the bricks manually using a plate 
to carry them from the compacting stage 

First day curing One of the manufacturers stated that they covered the blocks on hot 
days (although this was not observed on the day of visit with half 
sunny weather and a shade temperature of 30 degrees Celsius) 

Final curing All manufacturers moved the blocks after the first day into larger 
piles where watering was carried out for 5-7 days before  further 
storing for some 5-10 days 

 
Quality control was not standardised and the manufacturers had varying ways to test the 
quality of the resulting blocks. One frequently mentioned test was to drop the block from 1-2 
meters onto the ground or onto concrete. If the block broke into two parts it was OK. If it 
crumbled or went into many pieces, this was not so good. No records of these tests appear to 
have been documented or retained by any of the block producers.  
 
Occasionally blocks have been sent by some of the block makers to DSM University or the 
Tanzania Bureau of Standards for compressive strength testing, see Table IV. Tested strengths 
observed during a visit to the university showed results varied widely, partly depending due to 
the standard for blocks, which has five strength categories ranging from 3.5 to 21 MPa, and 
partly because the blocks had also been tested at different ages. Results recorded in table IV 
are from concrete blocks tested at an age of 28 days. It is not clear if the manufacturers have 
referred to the classes in the standard. These classes are not referred to when selling the 
blocks and instead letters like A and B are used. It seems that many block makers produce 
what they can sell and when customers are private persons it is up to the customer to decide 
which standard is appropriate. When requirements are by a builder they seem to be on the 
lower side of the block standard with manufacturers aiming at achieving some 5 MPa, see 
Table IV. Data from the manufacturers was very limited and there did not seem to be any 



 

attempts made to establish the correlation between the results from drop testing and those 
from compressive strength testing. 
 
Table IV Results obtained from DSM University using only concrete blocks tested at 28 

days of age. Note based on number and range. Average is calculated. Relative range 

calculated to indicate level of variation. 

Nr Average Min Max Range Relative R 
3 7.8 4.0 11.5 7.5 97% 

3 4.7 4.4 5.0 0.6 13% 

3 3.9 3.6 4.1 0.5 13% 

3 4.3 3.9 4.7 0.8 19% 

3 2.4 1.9 2.9 1.0 42% 

3 7.5 7.2 7.8 0.6 8% 

5 2.5 1.5 3.5 2.0 80% 

6 4.7 4.6 4.8 0.2 4% 

6 10.5 9.6 11.3 1.7 16% 

10 4.6 3.9 5.3 1.4 30% 

10 6.5 5.4 7.5 2.1 33% 

10 2.5 2 3 1.0 40% 

 Average 5.1     1.6 31% 
 s 2.5     1.9   

 
 
Since cement is the most expensive material in the blocks, it used as a reference for the yield 
of blocks/bag cement. Using the 6 inch block as a reference, the number of blocks typically 
produced varies between 20 and 35 blocks/ 50kg bag, partly depending on the cement used. 
Using the most widely available cement called CEM II 32.5 A/L, the range is given as 20-30 
blocks/50 kg bag with strengths ranging between 3-7 MPa, as reported by the block makers. 

Diagnosing the improvement potential in the block making process 

The data are only indicative but can still be used for a first assessment of the existing 
improvement potential. The qualitative assessment of the manufacturing indicates that the 
water to cement ratio varies considerably. Producing 25 blocks from a bag of cement means 
that the cement content per block is about 2 kg. This would normally require about 1 litre of 
water for normal reaction. The humidity in the sand would normally be expected to vary 
between 1-5%. The sand weight of the block is about 30 kg which means that water 
contribution from the sand could amount to between 0.3 and 1.5 litres. Even if some manual 
adjustment can be made during mixing it is reasonable to think that the w/c – ratio could 
easily vary between 0.4 and 0.6 litres/kg cement. Based on Figure 2 this could affect strength 
by some +/- 25%.  
 



 

Table V. First assessment of improvement potential in block making in Dar es Salaam. 

  No. of 
5MPa 

Blocks/ 
bag 

kg 
cement/ 
block 

Cost of 
cement 

per block 
US$ 

Material 
cost 

index  

kgCO2 
/block 

Cement 
cost (USD 
for Blocks 
based on 
300 M Bl 
per year 

tonnes 
CO2 

emissions 
for same 
building 

value 

Current 25 2 0.40 100 1.8 120,000,000 540,000 

Target 32 1.6 0.31 80 1.4 93,750,000 421,875 

Potential 7 0.4 0 20 0.4 26,250,000 118,125 

 
The fact that blocks are not covered will also reduce the final strength considerably. Table III 
indicates a relative variation of 40% on the blocks sent for testing when the highest value, 
considered to be an outlier, has been removed. Variation is high and the average is most likely 
below what it could be. A +/- 30% range in yield based on 25 blocks/bag as a baseline would 
give about 17-33 blocks/bag as a range. As a first moderate assessment of the improvement 
potential, it is assumed that 30% more blocks, or 32 blocks/bag of the same quality could be 
produced from a bag of cement and if a lower quality variation were achieved. Results are 
presented in Table V. 
 
Using 30% cement less would reduce material costs by some 20% and the carbon footprint by 
more than 20%. The projected yearly cost saving would be of the order of 30 M US$ and the 
yearly carbon reduction for the same work done would be about 100 000 tonnes. The cost 
reduction would, in the ideal case, be shared by the block producer and the block customer 
and with blocks becoming cheaper sales should also increase. Making best value out of 
resources in the supply chain will improve the customer’s bargaining situation as periods of 
cement scarcity that have historically inflated prices could then be avoided. With better 
performance of the supply chain there could be a value added benefit to all stakeholders. 
From the customer perspective, especially the poor person’s point of view, getting maximum 
value for the price paid is important, which is why user value per price is proposed as a social 
indicator. The user value per price is in many cases lower in Third World countries than in 
First World countries, especially when looking at cement manufacturing, Isaksson (2005). 
Extending the supply chain responsibility to the final customer is an interesting area of 
discussion which offers benefits from both a social and company perspective. 

Analysing causes for the existing improvement potential 

Table VI shows a preliminary analysis of the causes underlying the improvement potential in 
the block making process, based on the checklist in Table I. 
 
Preliminary analysis indicates that the technical problems behind not making best use of 
cement are quite simple, and include factors such as too quick drying, inaccurate 
proportioning of materials (Method) and contaminated raw materials (Material) . Simple 
information for how to work properly is available on the Internet, but even companies that 
frequently use the Internet have not put this knowledge into practise. Market forces are not 
working as they are supposed to and the supply chain is seemingly grossly underperforming, 
apparently due to some behavioural and organisational barriers. The strongest and most 
influential participant in the supply chain is the cement producer. In an ideal situation the 
cement industry, often a subsidiary of a multinational corporation, would take responsibility 
for seeing that building materials reach all customers, and especially the poor, in good and 



 

affordable condition. This could then be used to promote the company image. In many cases, 
such as the one described here, the supply chain has no owner as there has been no perceived 
need for this. Without any clear ownership there could be a considerable potential in the form 
of more building value for the price paid and for the environmental harm done. 
 
Table VI. Preliminary analysis of Block making supply chain in Dar es Salaam 

M - parameter Criteria & comments 
Management Policies, goals and strategies for improving supply chain performance and 

block manufacturing - these do not seem to exist. The assessed 
improvement potential is not apparent to management. 

Method The supply chain is not managed as an entity. The actual method for block 
making does not follow best practises. 

Manpower  Basic competency for block making exists, but the methods followed are 
not best practise. 

Measurement Maturity of measurement system and communication of performance 
results is low or non-existent. There is very little measurement of block 
making quality performance.  

Machine Adequacy of equipment and premises for the intended use - Many of the 
mixers seen were far from ideal. Lack of understanding of best practise 
production could result in negligence of equipment. 

Material Methods for controlling incoming material. This is a problem mainly for 
the sand but also for the aggregates (mostly limestone) were content of 
humus, clay and humidity varies. Lack of specifications and control.  

Milieu Level of physical and social working environment. Hard working 
conditions. Potentially unsafe working conditions and practises. 

Market Customer base, competition and general development. Market is 
increasing for blocks and for professional block makers. 

Means Availability of funds for operations and investments. With good sales 
there should be financial means for development. Two of the five block 
makers were investing in new equipment and one was extending business 
into ready mixed concrete production. 

Conclusions 

Preliminary results from block making in Dar es Salaam indicate a substantial improvement 
potential. Using the same resources much more value could be produced. Initial estimates 
indicate block making costs could be reduced by about 20%, or in the order of 30 million US$ 
per year for the market in Dar es Salaam alone. The value increase would not affect the level 
of emissions and the result based on the number of blocks produced could reduce the CO2 
emissions by 100 000 tonnes per year in Dar es Salaam. However, since reduced costs should 
also probably reduce prices, sales would be expected to increase, leading to no net change in 
the quantity of cement consumed, which is the driver of carbon emissions. Nonetheless, the 
CO2 emission per block would drop by some 20%, thereby creating more value per unit of 
harm. 
 
Realising the improvement potential in the block making process is an issue for future work. 
It would require that the main participants take an interest in improving performance in their 
respective parts of the supply chain. Finding solutions and implementing improvements in 
this context will be a subject for further research. 



 

Discussion 

Change takes places on many levels, where the most complex to model could be the one 
relating to behavioural change. In Figure 3 a proposed conceptual interpretation of different 
change perspectives. The technical change required, looks based on the brief review relatively 
simple. The organisational change needed is complicated only at the level of the supply chain. 
However, quite some part of the change should be manageable within the existing 
organisational structure. The systems perspective is missing, when looking at the supply 
chain. This perspective could possibly be clarified by joining main stakeholders and 
presenting them with facts. 
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Figure 3. Proposed perspectives when managing change. 
 
It could be that the most demanding challenge is the required change in human behaviour. An 
important prerequisite is that management understands the problems created by not respecting 
best practises in the supply chain. However to realise the full change potential the behaviour 
of the operators also needs to change, preferably as the result of increased understanding of 
basic principles. 
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