






“Wind extinguishes a candle and energizes fire. Likewise with randomness, uncertainty, chaos: you want to 

use them, not hide from them. You want to be the fire and wish for the wind.”  

 

-Nicholas Nassim Taleb- 
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“To what extent can market parties play a role in the strategic replacement of infrastructure and 

which public-private arrangements need to be used accordingly?”  

 

 

 

 

 

 

 



National Network 

Main

River 

Network

Main

Road 

Network

Main

Canal 

Network

Regional Network

Local River 

Sluices

Local Network (=focus)

FloodgatesBarrages

Network

Sub Network

Network Branch

Branch

1

Local River Local River 
Branch

1

Branch

3

Local River 
Branch

1

Branch

3

Local River 

Objects

Elements

Components

Branch

n

Branch

1

Branch

n

Branch

1

Branch

n

Branch

1

Branch

n

Branch

1

Branch

n

Element 

performance

Object 

performance

Local Network

Performance

Regional Network

Performance

National Network

Performance



Since the research questions are clear now, it is time to formulate a research design for answering the research questions. 

Composing public-private arrangements (PPAs) first of all requires an understanding of the concept of PPAs. Therefore this 

chapter starts with a section on the definition of PPAs. The second section presents the concept of PPAs, including the 

context in which arrangements are settled. Next, the theoretical framework will be presented in section 3 and is followed by 

the research approach (section 4) and research methodology (section 5).  

A public-private arrangement describes the relation between at least one public and one private party, that jointly aim 

to achieve a common goal, be it in a formal or informal manner, that is with or without an agreement, tough at least with 

the intention to share resources. 
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Before public-private arrangements can be formulated, first of all further operationalization is required. This will be done by 

means of the definition of arrangement elements, the so called building blocks of which arrangements consists (see figure 7 

and section 3.1). The second section provides guidelines for establishing fruitful cooperation by means of public – private 

arrangements. This continues with a section on the potential role of market parties for infrastructure replacement in the 

Netherlands. The fifth section provides the conclusions of this chapter.  
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1.1 Number of participating parties

2 20

1.2 Ratio public – private participation

2.1 Relative (power) position public – private party

2.2 Type and degree of coordination and interaction

Dominant Private
Attendance

Dominant Public 
Attendance

Public 
Hierarchy

Equality

No coordination and 
interaction

Formal 
frequent

Informal 
infrequent

Informal 
frequent

Formal 
infrequent

2.3 Degree of organizational fusion (public private)

Fully 
independent

Fully 
merged

Independent, shared
resources

3.1 Type of agreement

No agreement Fully Informal 
agreement

Fully Formal 
agreement

3.2 Degree of formal resource allocation

No formal allocation Fully formalized Partly formalized

Fully open ended

4.1 Agreement Duration

Short 
(closed)

Medium
(long optional)

Short 
(medium optional)

Long
(+extension)

Open ended

4.2 Purpose (result/product)

Limited 
Specific

Limited Broad

Ill defined

4.3 Scope (intervention activities)

Well Defined Half defined

Fully flexible

4.4 Flexibility of arrangement

Non Flexible
Partly Flexible

5.1 Reward distribution (public – private)

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited 
individual

5.2 Resource allocation distribution

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited
individual

5.3 Decision making division

Egalitarian,
Negotiated

Egalitarian,
Coordinated

Hierarchical, 
Coordinated

Hierarchical,
Negotiated

Semi 
Hierarchy
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Partly (in)Formal
Agreement











This chapter will start with identifying the management tasks involve in managing infrastructure assets based on asset 

management literature (section 1). Guidelines on asset management decisions making (section 2), combined with 

identification of interfaces of asset management tasks (section 3) will complete the replacement tasks framework. Based on 

data from the semi-structured interviews concerning the replacement context in the Netherlands, section 4 provides 

replacement guidelines for effective replacement. Finally, the replacement roles will be presented in section 5, which will form 

the basis for public–private allocation of infrastructure replacement tasks.  
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Task 
category 

Task Strategic Tactical Operational 

Goal setting 
and 

performance 
management 

 

Formulation and alignment of 
objectives 

Formulation of long-term, general infrastructure 
objectives (policy) 

Translation of strategic objectives to measurable 
midterm objectives 

Translation of tactical objectives to maintenance & 
operation objectives 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Formulation of performance 
targets 

Formulation of long-term performance measures 
and target values 

Translation of top level performance measures to 
network and object level performance indicators 

Translation to maintenance and operation (object) 
performance indicators 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Budget 
allocation 

and planning 
 

Investment decisions 
(capacity) and budget 

allocation (prioritizing) 

Long-term total investments based on lifecycle 
cost 

Investment strategy including decisions on 
planning (and replacement) based on LCC 

Maintenance investment concept based on 
lifecycle costs 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Capacity planning 
Long-term network capacity planning based on 

future need and external factor change 
Planning of design and construction (and disposal) 

for all objects in network 
Maintenance planning 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Monitoring 
and 

evaluation 
 

Data collection: formulation of 
data performance indicators 

Formulation of long-term KPI’s 
Formulation of data strategy (collection) based on 

top level strategic goals 
Data collection and communication protocols  

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Condition and performance 
monitoring 

Data Integration to complete (national) network  
Gathering of data and integration from 

operational level for performance management 
Maintenance and operation performance 

measurement 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Evaluation of ‘asset strategy’ 

Evaluation of performance goals and total 
investments 

Evaluation of design and construction 
(replacement) planning 

Evaluation of maintenance planning 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Forecasting 

Identify future performance 
(stakeholder) need 

Identify long-term performance need Identify mid-term performance need  Identify short term maintenance need 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Forecast development of 
influencing (external) factors 

Forecast long-term development of  external 
factors 

Determine mid-term impact of external influence  Determine impact on maintenance 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Risk 
Management 

Risk profile formulation 
Top level acceptable risk setting Translation to acceptable risk for mid-term Translation to short term maintenance need 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 



 

 

 

 

 



Goals and 
objective

formulation

Performance
requirements

Intervention
Need (Current & 

Future)

Intervention
Planning

Intervention 
realisation

System 
Performance

(Current & future)

Monitoring
& Evaluation

Prioritisation

Goal Setting & Performance 
Management

Forecasting

Budget Allocation & Planning

Risk Management

Monitoring & evaluation

Acceptable
Risk Profile

Determines 
performance 

indicators

Determines
Forecasting 

variables

Provides input:
(future capacity and 
performance need
+ cost information)

Provides input for
Investment need

(capacity planning)

Risk profile
determines

Investment need

Provides input
(current performance

and state of assets)

Current state of 
assets and 

performance
Provides input 

for strategic 
goal setting

External 
factors

Perfor-
mance 
Need

Deterio-
ration of

assets

Investment 
Decisions

Capacity
Planning

Data 
Collection

Condition
Monitoring

Asset 
Strategy

Evaluation

Risk
Profile

Formulation

Formulation and 
alignment of 

objectives

Formulation of 
performance 

targets



 

 

 

 

Intermezzo: dynamic nature of infrastructure replacement 

 

The basic idea behind a replacement is that the object does not achieve the performance criteria (performance gap) that are 

required. The performance criteria for an object can be based on the requirements it need to fulfil. This may be because the 

object does not function well within the system anymore, that is it does not meet the requirements that are expected from the 

network performance requirements (internal performance gap) or because it is not able to fulfil the function the stakeholders 

require (external performance gap). A perceived performance gap is not the only requirement for replacement. Replacement 

will only take place if sufficient resources are available.  

 

The technical lifetime thus concerns the functioning of the object itself, while the functional lifetime concerns the functioning 

of the object in its network. The following example of a lock47 will make the distinction more clear. The main function of a 

lock is to transfer ships from one water height to another. A design requirement for a lock can be that it should be able to 

transfer a ship within a time period (minutes) in order to realize a maximum throughput capacity of ships (ships/day).48 The 

technical design will be such that the object will be able to handle this capacity. The lock will reach the end of its technological 

lifetime if the components that contribute to the capacity performance do not reach the capacity objective. When does the lock 

reach the end of its functional lifetime then? This is when the (maximum) capacity of the sluice cannot meet the capacity 

objective that is needed to meet the infrastructure objectives. Thus, an infrastructure object can reach the end of its functional 

lifetime before it reaches the end of the technical lifetime. What this example indicates is that the technical lifetime mainly 

concerns the object itself, while the functional network is more dependent on the environment of the object.49 The right 

moment to replace an infrastructure object may thus be variable based on the function it ought to fulfil and the accompanying 

performance that comes with it.  

 

Several feedback loops are involved in infrastructure replacement and thereby indicate the dynamics involved in 

infrastructure replacement: there is not optimal replacement moment.  The object performance and replacement loop indicate the 

feedback mechanism involved in replacement: replacement aims to improve the object and network performance, in order to 

fulfil the needs of the stakeholders involved. The feedback loop is however characterised by a major delay, namely between 

the need for replacement and the actual object replacement. Once in place, infrastructure objects are not easy to replace. This 

once more indicates the need to replace smartly. Smartly here means adaptively with regular monitoring of performance and 

the state of objects. 
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Task 
category 

Task Strategic Tactical Operational 

Goal setting 
and 

performance 
management 

 

Formulation and alignment of 
objectives 

Formulation of long-term, general  infrastructure 
objectives (policy)  

Translation of strategic objectives to 
measurable midterm objectives (EC/IC) 

Translation of tactical objectives to 
maintenance & operation objectives (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Formulation of performance 
targets 

Formulation of long-term performance measures 
and target values (EC) 

Translation of top level performance measures 
to network and object level performance 

indicators (EC/IC) 

Translation to maintenance and operation 
(object) performance indicators (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Budget 
allocation 

and planning 
 

Investment decisions 
(capacity) and budget 

allocation (prioritizing) 

Long-term total investments based on lifecycle 
cost (EC) 

Investment strategy including decisions on 
planning (and replacement) based on LCC (S/IC)  

Maintenance investment concept based on 
lifecycle costs (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Capacity planning 

Long-term network capacity planning based on 
future need and external factor change (EC) 

Planning of design and construction (and 
disposal) for all objects in network (S/IC) 

Maintenance planning (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Monitoring 
and 

evaluation 
 

Data collection: formulation of 
data performance indicators 

Formulation of KPI’s 
Formulation of data strategy (collection) based 

on top level strategic goals (EC/IC) 
Data collection and communication protocols 

(IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Condition and performance 
monitoring 

Data Integration to complete (national) network  
(EC) 

Gathering of data and integration from object 
level for performance measurement (IC) 

Maintenance and operation performance 
measurement (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Evaluation of ‘asset strategy’ 

Evaluation of performance goals and total 
investments (EC) 

Evaluation of design and construction 
(replacement) planning (EC/IC) 

Evaluation of maintenance planning (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Forecasting 

Identify future performance 
(stakeholder) need 

Identify long-term performance need (SI) Identify mid-term performance need  (SI) Identify short term maintenance need (SI) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Forecast development of 
influencing (external) factors 

Forecast long-term development of  external 
factors (EC/IC) 

Determine mid-term impact of external 
influence (EC/IC)  

Determine impact on maintenance need and 
operation performance (IC) 

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 

Risk 
Management 

Risk profile formulation 
Top level acceptable risk setting 

Translation to acceptable risk for mid-term 
(S/SI/IC/EC) 

Translation to short term maintenance need (IC)  

(Inter)Network Network Branch Object (Inter)Network Network Branch Object (Inter)Network Network Branch Object 



The foregoing chapter concluded with four infrastructure management replacement roles. Now it is time to determine the 

public-private allocation of these roles and the subsequent public-private arrangement describes the client-contractor relation 

and for this reason ‘gives more body’ to the role division. The first section briefly discusses the possibilities for public-private 

role division. Next, possible arrangement element values will be presented in section two. The final section of this chapter 

presents three alternatives, which consist of a public-private role division which is combined with an ‘appropriate’ public-

private arrangement.  





1.1 Number of participating parties

2 20

1.2 Ratio public – private participation

2.1 Relative (power) position public – private party

2.2 Type and degree of coordination and interaction

Dominant Private
Attendance

Dominant Public 
Attendance

Public 
Hierarchy

Equality

No coordination and 
interaction

Formal 
frequent

Informal 
infrequent

Informal 
frequent

Formal 
infrequent

2.3 Degree of organizational fusion (public private)

Fully 
independent

Fully 
merged

Independent, shared
resources

3.1 Type of agreement

No agreement Fully Informal 
agreement

Fully Formal 
agreement

3.2 Degree of formal resource allocation

No formal allocation Fully formalized Partly formalized

Fully open ended

4.1 Agreement Duration

Short 
(closed)

Medium
(long optional)

Short 
(medium optional)

Long
(+extension)

Open ended

4.2 Purpose (result/product)

Limited 
Specific

Limited Broad

Ill defined

4.3 Scope (intervention activities)

Well Defined Half defined

Fully flexible

4.4 Flexibility of arrangement

Non Flexible
Partly Flexible

5.1 Reward distribution (public – private)

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited 
individual

5.2 Resource allocation distribution

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited
individual

5.3 Decision making division

Egalitarian,
Negotiated

Egalitarian,
Coordinated

Hierarchical, 
Coordinated

Hierarchical,
Negotiated

Semi 
Hierarchy
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Partly (in)Formal
Agreement
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What public-private arrangements and public – private task allocations are suitable for strategic replacement of 

infrastructure assets? After having gained theoretical insights and a general context description of replacement in the 

Netherlands, it is time to test which task allocation format is considered suitable for Case Stuwen Maas and which 

arrangements are to be designed accordingly. This chapter starts with a description of the case study context, including the 

replacement context and decisions to be made. Next, public-private task allocation and arrangements are formulated for the 

replacement of seven Maas barrages, based on six structured interviews. This chapter ends with a concluding section.  
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1

1.1 Number of participating parties

2 20

1.2 Ratio public – private participation 1,4,5

2.1 Relative (power) position public – private party

2.2 Type and degree of coordination and interaction

Dominant Private
Attendance

Dominant Public 
Attendance

Public 
Hierarchy

Equality

No coordination and 
interaction

Formal 
frequent

Informal 
infrequent

Informal 
frequent

Formal 
infrequent

2.3 Degree of organizational fusion (public private)

Fully 
independent

6

Fully 
merged

Independent, shared
resources

3.1 Type of agreement

No agreement Fully Informal 
agreement

Fully Formal 
agreement

3.2 Degree of formal resource allocation

No formal allocation Fully formalized 

3,4,5,6

Partly formalized

Fully open ended

4.1 Agreement Duration

Short 
(closed)

Medium
(+long optional)

Short 
(medium optional)

Long
(+extension)

Open ended

4.2 Purpose (result/product)

Limited 
Specific

Limited Broad

Ill defined

4.3 Scope (intervention activities)

Well Defined Half defined

Fully flexible

4.4 Flexibility of arrangement

Non Flexible
Partly Flexible

5.1 Reward distribution (public – private)

Limited 
individual

1,2,6

Limited 
shared

Unlimited 
shared

Unlimited 
individual

5.2 Resource allocation distribution

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited
individual

5.3 Decision making division

Egalitarian,
Negotiated

Egalitarian,
Coordinated

Hierarchical, 
Coordinated

Hierarchical,
Negotiated

Semi 
Hierarchy

115 8 1714

Partly (in)Formal
Agreement

213,6 4,5

62

65 4 2,43

4,5 1,3 2,4,6

53 2,41

2,4 1,3,65

3 1

45 321,6

54 1,2,,3,6

3 14,6 2,5

2,314,5,6

3,4,5

1,2,3,64,5

             1,64,5 32

3





The foregoing chapter presented public-private task alternatives and matching public-private arrangements for the 

replacement challenge in the Stuwen Maas case that were considered to be beneficial for quality, cost-effectiveness and 

stimulation of innovation. In order to generalize the results of case Stuwen an evaluation session was held, during which 

three ‘task allocation-arrangement-combinations’ were evaluated on the criteria costs, quality and degree of innovation.100 

Section one presents the results of the evaluation session. These results are discussed in section two and compared with the 

results of the case study. Furthermore, the conclusions of the case study and evaluation session are placed in perspective by 

means of a comparison with empirical studies on the effects of public-private partnerships and cooperation.  









 

 

 















Now the conclusions and recommendations have been formulated, it is time to look back. In this chapter the research will be 

critically reflected upon and discussed. Additionally, the research approach, research methodology, scope, assumptions and 

findings will be discussed.   
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1.1 Number of participating parties

2 20

1.2 Ratio public – private participation 4,5

2.1 Relative (power) position public – private party

2.2 Type and degree of coordination and interaction

Dominant Private
Attendance

Dominant Public 
Attendance

Public 
Hierarchy

Equality

No coordination and 
interaction

Formal 
frequent

Informal 
infrequent

Informal 
frequent

Formal 
infrequent

2.3 Degree of organizational fusion (public private)

Fully 
independent

Fully 
merged

Independent, shared
resources

3.1 Type of agreement

No agreement Fully Informal 
agreement

Fully Formal 
agreement

3.2 Degree of formal resource allocation

No formal allocation Fully formalized 

2,4,5

Partly formalized

Fully open ended

4.1 Agreement Duration

Short 
(closed)

Medium
(+long optional)

Short 
(medium optional)

Long
(+extension)

Open ended

4.2 Purpose (result/product)

Limited 
Specific

Limited Broad

Ill defined

4.3 Scope (intervention activities)

Well Defined Half defined

Fully flexible

4.4 Flexibility of arrangement

Non Flexible
Partly Flexible

5.1 Reward distribution (public – private)

Limited 
individual

2

Limited 
shared

Unlimited 
shared

Unlimited 
individual

5.2 Resource allocation distribution

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited
individual

5.3 Decision making division

Egalitarian,
Negotiated

Egalitarian,
Coordinated

Hierarchical, 
Coordinated

Hierarchical,
Negotiated

Semi 
Hierarchy
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Partly (in)Formal
Agreement

24,53

2

5 2,43

4,5 3 2,4

53 2,4

2,4 35

3

45 32

5

3 4 2,5

2,34,5

3,4,5

2,34,5

4,5 32

3

4 2,3



 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











1. Participating 
Parties

1.1 Number 
of 

participating 
parties

1.2 Ratio 
Public Private 

parties

2. Relationship 
‘inter partes’

2.1 Relative 
power position 
(Public Private)

2.2 Type and 
degree of 

coordination 
and interaction

2.3 Degree of 
organizational 

fusion

3. Degree of formality

4. Degree of flexibility 
and ownership

5. Responsibility 
division

3.1 Type of 
Agreement

3.2 Degree 
of formal 
resource 

allocation

4.1 
Agreement 

duration

4.2 Purpose
(result)

4.3 Scope
4.4 Flexibility 

of 
arrangement

5.1 Reward 
distribution

(public – 
private)

5.2 Resource 
allocation 

distribution

5.3 Decision 
making 
division



1.1 Number of participating parties

2
20

1.2 Ratio public – private participation

2.1 Relative (power) position public – private party

2.2 Type and degree of coordination and interaction

Dominant Private
Attendance

Dominant Public 
Attendance

Public 
Hierarchy

Equality

No coordination and 
interaction

Formal 
frequent

Informal 
infrequent

Informal 
frequent

Formal 
infrequent

2.3 Degree of organizational fusion (public private)

Fully 
independent

Fully 
merged

Independent, shared
resources

3.1 Type of agreement

No agreement Fully Informal 
agreement

Fully Formal 
agreement

3.2 Degree of formal resource allocation

No formal allocation Fully formalized Partly formalized

Fully open ended

4.1 Agreement Duration

Short 
(closed)

Medium
(long optional)

Short 
(medium optional)

Long
(+extension)

Open ended

4.2 Purpose (result/product)

Limited 
Specific

Limited Broad

Ill defined

4.3 Scope (intervention activities)

Well Defined Half defined

Fully flexible

4.4 Flexibility of arrangement

Non Flexible
Partly Flexible

5.1 Reward distribution (public – private)

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited 
individual

5.2 Resource allocation distribution

Limited 
individual

Limited 
shared

Unlimited 
shared

Unlimited
individual

5.3 Decision making division

Egalitarian,
Negotiated

Egalitarian,
Coordinated

Hierarchical, 
Coordinated

Hierarchical,
Negotiated

Semi 
Hierarchy
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∑ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑃𝑢𝑏𝑙𝑖𝑐) + 𝑝𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 ∑ 𝑃𝑢𝑏𝑙𝑖𝑐 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑃𝑢𝑏𝑙𝑖𝑐) + 𝑃𝑢𝑏𝑙𝑖𝑐 (𝑃𝑟𝑖𝑣𝑎𝑡𝑒) + 𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒

∑ 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑃𝑢𝑏𝑙𝑖𝑐) + 𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 ∑ 𝑃𝑢𝑏𝑙𝑖𝑐 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑃𝑢𝑏𝑙𝑖𝑐) + 𝑃𝑢𝑏𝑙𝑖𝑐 (𝑃𝑟𝑖𝑣𝑎𝑡𝑒) + 𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒

∑ 𝑃𝑢𝑏𝑙𝑖𝑐 + 𝑃𝑢𝑏𝑙𝑖𝑐 (𝑃𝑟𝑖𝑣𝑎𝑡𝑒) + 𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒/ ∑ 𝑃𝑢𝑏𝑙𝑖𝑐 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 (𝑃𝑢𝑏𝑙𝑖𝑐) + 𝑃𝑢𝑏𝑙𝑖𝑐 (𝑃𝑟𝑖𝑣𝑎𝑡𝑒) + 𝑃𝑢𝑏𝑙𝑖𝑐 𝑃𝑟𝑖𝑣𝑎𝑡𝑒 + 𝑃𝑢𝑏𝑙𝑖𝑐 & 𝑃𝑟𝑖𝑣𝑎𝑡𝑒







 




