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Cross River State Government Public-Private Partnership Support 

The assignment aims to increase private investment in the Cross River State infrastructure market across 

sectors and sustain this participation over an extended period.  

 

Long-Term Fiscal Planning (LTFP) Tool Manual  

The document is a draft manual to guide the users of the LTFP Tool (excel-based tool) for Fiscal 

Commitments and Contingent Liability (FCCL) management. 

 

Acknowledgments 

Cross River State Bureau of Public Private Partnership (BPPP) Team acknowledges and is thankful for 

the input of those consulted, as well as the guidance and the input of representatives from the Client and 

Cross River State Government (CRSG). 

 

Opinions and Limitations 

Unless otherwise indicated, the opinions herein are those of the authors and do not necessarily reflect 

the Client's views. BPPP tries to validate data obtained from third parties, but CPCS cannot warrant the 

accuracy of these data. 

 

Confidentiality Statement 

This Interim Report contains material that is deemed sensitive and confidential. This document may only 

be shared with third parties with prior written approval by the Client. 

 

Contact 

Questions and comments on this Interim Report can be directed to: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



iii 
 

Table of Contents 

Acronyms/ Definition         iv 

1.  Introduction           1 

 1.1 Purpose of Long term Fiscal Planning Tools Framework   1 

 1.2 LFTP Tool Layout        1 

 1.3 LFTP Data Base         3 

 1.4 Guidelines For the use of Tools       4 

 1.5 Limitation of Tools        7 

2.  Project Risk Assessment         8 

 2.1 Fiscal Risk Management Methodology      8 

 2.2 Project Risk Sheet         9 

3.  Project FCCL Assessment        10 

 3.1 FCCL Assessment Structure       10 

 3.2 Project Assumption / None Time Base Input     10 

 3.3 Monte Carlo Simulations        14 

 3.4 FCCL Calculations        16 

4.  Portfolio Data Base and Impact Assessment     21 

 4.1 Project Addition         21 

 4.2 CRSG Macro – Economic Assumptions      21 

 4.3 Portfolio Dashboard        22 

Appendix A:  Project Examples in LTFP Tools      25 

 

  

 

 

 

 

 

 

 

 

 

 



iv 
 

Acronyms 

Acronym Definition 

CBN Central Bank of Nigeria 

CRSIPB Cross River State Investment Promotion 

Bureau 

CRSG Cross River State Government 

FCCL Fiscal Commitments and Contingent 

Liabilities 

GDP Gross Domestic Product 

IMF International Monetary Fund 

LTFP Long-Term Fiscal Planning 

NGN Nigerian Naira 

OBC Outline Business Case 

PCN Project Concept Note 

PFRM Project Fiscal Risk Matrix 

PFRR Project Fiscal Risk Register 

PPP Public-Private Partnership 

P# Project Number (e.g., P1, P2) 

PPP-AC Public-Private Partnership 

Accommodation (Theoretical Example in 

FCCL Tool) 

USD United States Dollar 

 

 



1 
 

Introduction 

1.1 LTFP Tools purpose and link to FCCL Framework 

1. Introduction 

1.1 Purpose of the Manual 

The Cross River State Long-Term Fiscal Planning Tool (the LTFP Tool or Tool) is an Excel-based tool 

developed to assist in the identification, assessment, and monitoring of the Fiscal Commitments and 

Contingent Liabilities (FCCL) arising from public-private partnership (PPP) projects. This document 

serves as a draft manual (the LTFP Manual or Manual) to guide the users of the LTFP Tool. 

The identification, assessment, and monitoring of FCCL are to be conducted according to the FCCL 

guidelines and methodology for FCCL management (the FCCL Framework) proposed by the Cross 

River State Government. It is, therefore, critical that users of the LTFP Tool and this Manual are familiar 

with the guidelines developed in the FCCL Framework and have adopted the FCCL Framework for the 

identification and management of FCCL. 

The FCCL Framework provides a detailed description of fiscal liabilities arising from PPP contracts as 

per the FCCL Guidelines and the methodology for identifying and assessing fiscal risks and associated 

contingent liabilities (CL) according to the Technical Guidance within the framework. A thorough 

understanding of these concepts is essential before using the LTFP Tool. 

The Tool has been developed to provide practical templates for assessing project risks and calculating 

direct fiscal commitments (FC) and typical CL in PPP schemes. It is intended to be used in alignment 

with the FCCL Framework. 

This Tool is primarily designed for the Debt Management Department (DMD) within the Cross River 

State Ministry of Finance (DMD-MOF). The DMD is responsible for overseeing and reporting on 

FCCLs, particularly those arising from PPPs. However, the DMD’s ability to utilize the tool effectively 

will depend on inputs of project assumptions provided by the Contracting Authority (CA) or the Bureau 

of Public Private Partnership (BPPP). 

1.2 LTFP Tool Layout 

The Long-Term Fiscal Planning Tool (LTFP Tool) is structured to process inputs from specific PPP 

projects. It enables the calculation of Fiscal Commitments and Contingent Liabilities (FCCLs) at the 

project level and provides an aggregated overview of the state’s total commitments and liabilities. 

The Tool integrates assumptions based on Cross River State’s projected macroeconomic indicators, 

including Gross Domestic Product (GDP), debt, revenues, and expenditures. These assumptions serve 

as a baseline for evaluating the Fiscal Commitments (FC) and Contingent Liabilities (CL) associated 

with individual projects and assessing their cumulative impact at the state level. This structure ensures 

a comprehensive fiscal planning and risk management approach for PPP projects. 

The LTFP Tool is structured to incorporate inputs from specific projects, calculate the FCCLs per 

project, and provide an aggregate picture of state-level commitments and liabilities. 

The LTFP tool also integrates assumptions for CRSG’s projected macroeconomic parameters, such as 

Gross Domestic Product (GDP), debt, revenues, and expenditures, against which the FC and CL are 

assessed at both the project and state levels.  
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Figure 0-1 Presents the FCCL assessment structure within the Tool. 

Figure 0-1: FCCL assessment structure 

 

Subsequent sections present each of the Tool's components. The Tool is an Excel-based workbook 

organized according to the following Excel worksheets. 
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Table 0-1: Summary of the worksheets included in the model 

Sheet Name Component Description 

Cover Sheet Disclaimer Contains important disclaimers regarding the use 

of the Tool. 

Notes to Users Guidance on 

how to use the 

Tool 

This section provides step-by-step instructions for 

populating project data, calculating FCCL based 

on Monte Carlo simulations, and updating 

consolidated dashboards. 

Dashboard Totals Consolidated 

Assessments 

It provides tables and graphical summaries of 

FCCL on an NPV basis and compares them with 

Cross River State’s macro-economic data in the 

year of assessment. 

Dashboard Annual Consolidated 

Assessments 

It provides tables and graphical summaries of 

FCCL and compares them with Cross River 

State’s macroeconomic data on an annual basis. 

CRSG MacroEco Macro-

Economic Inputs 

This provides Cross River State’s macroeconomic 

assumptions, including GDP, debt, revenues, 

expenditures, inflation, and the NGN exchange 

rate. 

Monte Carlo 

Simulations 

Monte Carlo 

Simulations 

Inputs and 

Outputs 

A sheet for calculating revenue, volume, and 

foreign exchange rate profiles using a Monte Carlo 

simulation approach. 

P1-Risk Project 1 

Overview and 

Fiscal Risks 

Identification 

Includes Project 1’s name, sector, and type, as well 

as its Risk Matrix and Register by FCCL 

guidelines. 

P1-FCCL Project 1 FCCL 

Assessments 

Includes Project 1’s FCCL calculation based on 

assumptions entered the same sheet. 

P2-Risk Project 2 

Overview and 

Fiscal Risks 

Identification 

Includes Project 2’s name, sector, and type, as well 

as its Risk Matrix and Register by FCCL 

guidelines. 

P2-FCCL Project 2 FCCL 

Assessments 

Includes Project 2’s FCCL calculation based on 

assumptions entered in the same sheet. 

P#-Risk Project # 

Overview and 

Fiscal Risks 

Identification 

It includes the project #’s name, sector, and type, 

as well as its risk matrix and registers under FCCL 

guidelines. 

P-FCCL Project # FCCL 

Assessments 

This includes the Project‘s FCCL calculation 

based on assumptions entered into the same sheet. 

 

1.3 LFTP Data base 

The Tool incorporates information on three projects currently in the Cross River State Government 

(CRSG) PPP project pipeline (refer to Section 1.1.1 of the FCCL Framework), plus one example of an 

accommodation PPP. However, these projects are at an early stage of preparation, and the FCCL impact 

has not yet been identified or quantified by the BPPP. Instead of actual project information, sample 
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financial data have been used in the FCCL assessment worksheet based on the type of project. This data 

would need to be updated by CRSG once the Outline Business Case (OBC) for the projects is prepared. 

A purely theoretical PPP accommodation example has been added as P5 as a demonstration. 

 

1.4 Overall Guideline for the use of Tools 

1.4.1 Cell Coding 

The following is the cell coding across the various sheets. 

• Input cells:  

All input cells allow numeric inputs and are in orange colour. The users should input data in these 

cells as per guidance of the indicated units (date, amounts or %) in the adjacent cell. 

 

Don’t input values in units other than indicated in the adjacent cell as this would result in errors. 

 

• All Yes or No cell are equipped with a scroll down function:  

 

• Computed cells:   

All pre-programmed computed cells are in grey colour. These should not be modified by the user. 

Don’t input values in pre-programmed cells as this would result in errors. 

 

Adding projects 

The step-wise process to add project-based information is summarised below.  

Step 1 

 

Step 2 

 

Step 3 

 

Step 4 

 

   Input the Project Overview 

in “P10-Risk’ Sheet with 

the following: 

• Project name 

• Sector 

• Implementation  

status 

• Type of project 

• Year of assessment 

  Rename the two new 

worksheets. For 

example, ‘P16-Risk’ 

and ‘P16-FCCL’ 

 Right click on the 

sheet tab and select 

‘Move or Copy’ and 

then click on ‘Create 

a Copy”. 

Select the two project 

sheets of ‘P#-Risk’ 

and ‘P#- FCCL’ 

simultaneously 

 

Creating new project sheets: When analyzing a new project, the user shall select the two project sheets 

of ‘P#-Risk’ and ‘P#- FCCL’ simultaneously and create a copy (as reflected in screenshots below). The 

worksheet tabs should then be renamed, for example for project number ten, the worksheet tabs would 

be renamed as ‘P10-Risk’ and ‘P10-FCCL’ 



5 
 

Figure 0-2: Creating new project sheets 

 

 

Do 

select the ‘P#-Risk’ and ‘P#- FCCL’ simultaneously and create a copy to ensure no programming errors. 

• Project overview in ‘P#-Risk’ sheet: The user should then input the project assumptions starting 

with the Project Overview, including the project name, sector, status, and type, as well as the year of 

assessment. 

 

The Project Overview captures the following information: 

Table 0-2: Project Overview options 

Project Overview Options 

Sectors • Transport 

• Energy 

• Water & Sanitation 

• Agriculture 

• Education 

• Health 

• Housing 
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Project Overview Options 

Implementation status • Pipeline: Projects that BPPP has approved as part of the PPP 

project pipeline, but OBC has not commenced 

• OBC: projects for which OBC analysis is being undertaken  

• Procurement: Projects for which the procurement process has 

commenced based on an approved OBC 

• FBC: Project for which a private partner has been selected based 

on an approved Full Business Case (FBC) 

• Execution: Projects which have an executed PPP agreement, 

and which are under implementation  

Project Type The Tool has been structured to facilitate the identification and 

assessment of FCCL by distinguishing two primary types of PPP 

based on the revenue source of the private partner: 

• Government Availability Payments (GAP): This is a PPP type 

in which the Government makes fee payments to the private 

partner once the project is completed and ready to use. In this 

case, the CA may offset the direct FC associated with the 

availability payments with revenue from the project's users.  

• User’s Payments (UP) with the provision of Viability Gap 

Funding (VGF) and Revenue Guarantee: Under this model, 

the private partner is reimbursed directly by collecting payment 

from the project users (as opposed to the Government’s 

payments).  

In this case, FC could arise from VGF during construction and 

operating subsidies during the operational phase. 

And CLs if the PPP agreement provides for a revenue or volume 

guarantee.  After entering a new project name, sector, and status, 

the user shall qualify the project type by answering “Y” (yes) or 

“N” (no) to determine whether the private partner receives 

availability payments from the Government. This response 

automatically triggers the corresponding calculation of revenue 

the private partner earns.  

 

Figure 0-3 This shows an example of a Project Overview for the Bakassi Integrated Deep Seaport Project 

Restructuring Project, one of the projects used to demonstrate the tool's operation.   

Figure 0-3: Project Overview example from P1-Risk sheet of LTFP Tool 

Figure 1.2:  Project Overview (Cross River State Project) 

Field Example Value Description 

Project Name Bakassi Integrated Deep 

Seaport Project 

Restructuring 

Name of the project being 

assessed. 

Sector Transport The sector to which the 

project belongs. 
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Implementation Status Feasibility Study 

Completed 

Status of project 

implementation (e.g., 

planned, in-progress, etc.). 

Type of Project Public-Private Partnership 

(PPP) 

Indicates the type of 

project (e.g., PPP, BOT, 

concession). 

Year of Assessment 2024 The year for which the 

FCCL assessment is being 

conducted. 

 

Project analysis 

• Project Fiscal Risk Matrix and Register: The user can then start providing inputs in the Project 

Fiscal Risk Matrix (PFRM) and Register as described in Section 2.  

• FCCL Register: The user can populate the project assumptions to calculate FCCL in the “P#-FCCL” 

sheet, as detailed in Section 3. 

 

1.4.4Aggregation and Overall Impact Assessment  

The “Dashboard” sheets aggregate FCCL data and calculate the impact on CRSG finances, following 

input provided in the “CRSG MacroEco” sheet, as described in Section 4.  

1.5 Limitation of Tools. 

Prior knowledge and understanding of the FCCL Framework are prerequisites for using the LTFP Tool 

and this Manual. The LTFP Tool simulates the FCCL for CRSG based on inputs provided by the user 

and relies on the accuracy of the data inputs. The Tool aids in understanding FCCL implications and 

helping CRSG take mitigation measures. 
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2. Project Risk Assessment  

 Fiscal Risk Assessment Methodology 
The Technical Guidance of the FCCL Framework details the approach for the fiscal risks assessment for 

a PPP project. This comprises the following two tasks: 

1) The development of the PFRM which provides for a qualitative assessment and a prioritisation 

of the fiscal risks using a project heat map structure. The PFRM supports risk managers in 

identifying major risks over the project life cycle, their likelihood of materializing, and their 

fiscal impact. It is based on the PFRAM approach developed by the World Bank and includes 

mitigation measures to be looked at (refer to Appendix A of the FCCL Framework). 

2) The development of a Project Fiscal Risk Register (PFRR) to quantify the CL arising from the 

occurrence of a fiscal risk identified in the PFRM. It is also based on the PFRM and includes the 

priority risk mitigation actions determined on the project heat map.  

The LTFP Tool provides for both PFRM and PFRR templates in the Project Risk Sheet for each PPP 

project. 

2.2 Project Risk Sheet 

2.2.1 Project Overview  

As indicated in Section 0, the Project Risk Sheet (“P#-Risk” sheet) starts with basic information on 

project name, sector, status, and type which should be filled in first when adding a new project. Refer 

Figure 0-3: Project Overview example from P1-Risk sheet of LTFP Tool. 

2.2.2 PFRM or Project Heat Map 

The Project Risk Sheet of the LTFP Tool provides for a pre-formatted PFRM which is generated 

automatically upon entry of user inputs.  

Figure 0-1: PFRM from LTFP Tool 
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The categories of risks are identified in accordance with the PFRAM risk identification (FCCL 

Framework – Appendix A). 

Qualitative assessment of Likelihood and Fiscal Impact are to be entered (Low, Medium or High) as 

well as whether a mitigation strategy is in place (Yes or No) and the Risk Rating and Priority Actions 

will automatically filled in.  

2.2.3  PFRR 

Based on the priority actions determined on the project heat map of the PFRM, the user can populate the 

PFRR, which allows for the further qualification and quantification of fiscal risks in accordance with the 

FCCL Framework (refer section 3.2.1.2). 

Figure 0-2: PFRR from LTFP Tool 

 

 

The LTFP specifically provides for calculation of potential CL linked to contract termination, and if 

relevant, revenue guarantee or foreign exchange rate guarantee in the “P#-FCCL” sheet as detailed in 

the next section.   
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3 Project FCCL Assessment 

3.1 FCCL Assessment Structure 

FCCL are assessed in the “P#-FCCL” sheet which is organised in 3 parts:  

1) Non-Time-Based-Inputs Section (rows 4 to 100) where the project assumptions required for 

the calculation of FCCL are entered. 

2) Inputs for and outputs of Monte Carlo simulations for the purpose of calculating CL in 

relation to revenue or volume guarantee, and foreign exchange rate guarantee where applicable 

(rows 100 to 133)  

3) Time-Based Outputs (rows 135 and following) where FCCL are calculated based on the project 

assumptions and other macro-economic assumptions (provided for in the “CRSGMacroEco” 

sheet. 

All numbers shown in the figures hereafter are illustrative.  

3.2  Project Assumptions/ None Time Base Input 

The project assumptions can be divided into 2 main parts: 

1) One which captures the project schedule (construction duration and operation period), costs 

(capital expenditures and operating expenses), revenues, capital structure and financing terms 

2) One which relates to FCCL inputs depending on the project type (availability payment or user 

pay based revenues)  

 

3.2.1 Project schedule and costs  

The first input data to be filled in include, the project timetable (start of construction and operation) and 

project costs (CAPEX and annual OPEX): 

 

 

3.2.2 Project capital structure and financing terms  

The capital structure assumptions must be filled in next. The Tool captures the following potential 

sources of financing of project capital expenditures (CAPEX), the values for which are auto-computed 

as a % of project costs: 

• Subsidies during the construction period as % of CAPEX which could be typically required to fill 

VGF in the case of a user pay based revenue PPP, and trigger direct FC. 

• The equity and debt portions in accordance the debt-to-equity ratio, i.e. the percentage of debt 

financing the CAPEX minus VGF, equity financing the rest. 
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• Within the debt, the portion which is in USD, potentially triggering CL in case there is a foreign 

exchange rate guarantee in place.  

 

As can be seen from the Figure below, the model calculates the amounts for government grants, equity 

in NGN and debt in USD and NGN.  

Figure 0-3: Project Assumptions – Capital structure 

 

The terms of project financing for the equity and debt can be input in this section of a “P#-FCCL” sheet, 

specifically average cost (%) and term (number of years) as shown in the following snapshot 

Figure 0-4: Project Assumptions – Financing terms  

 

The cost of debt corresponds to the interest rate applied by the lenders whereas the cost of equity is 

determined by the investors expected return. The equity repayment period is usually the length of 

operation. These terms are typically extracted from the project financial model developed at the OBC or 

FBC stage. From these terms, the schedules of each of these financing instruments are auto-calculated 

in the FCCL sheet. These schedules are used to calculate availability payments (if relevant) and 

termination compensation as explained further in section 0.  

3.2.3 Project revenues 

The next step is to capture assumptions for the project revenues. This part should be filled in in case of 

a user pay structure.  
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• If the project generates revenues from users, the Tool allows for either a calculated revenue based 

on a price/tariff of usage or project output and a daily volume of usage or production or a manual 

entry of an annual base case revenue. In both cases, indexation and/or growth rate can be applied.   

 

Figure 0-5: Project Assumptions – Revenues 

 

3.2.4  Fiscal Commitment Inputs 

Once the assumptions on project costs, financing and revenues have been entered, the users can make 

further choices for FCCL calculation depending on whether the private partner receives availability-

based Government payment or is remunerated by the project users. 

In case the private partner receives availability payments, these will trigger FC, which can be either 

calculated by the Tool (based on the coverage of OPEX and financing costs) or entered manually if, for 

instance, their value is known through the OBC/FBC or PPP agreement. FC could also include 

construction subsidies if any. 

The snapshot below shows the FC inputs part of the non-time based assumptions in the “P#-FCCL” 

sheet where the choice of calculated or manually entered availability payment is made. 
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Figure 0-6: Fiscal Commitments Inputs – Availability payments  

 

In case the private partner is remunerated by the project revenues, then FC could include VGF 

during construction and operating subsidies. The latter are entered in this part of the “P#-

FCCL” sheet. 

 

Figure 0-7: Fiscal Commitments Inputs – Operating subsidies  

 

3.2.5  Contingent Liabilities Inputs  

Where the private partner is remunerated by users, there could be CL arising from revenue or 

volume guarantee. If applicable, the user should enter whether the guarantee is based on 

• an annual minimum guaranteed revenue (as a % of the base case revenue) or 

• A daily minimum volume of usage or output (as a % of the base case daily volume) as 

shown in the snapshot below. 
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Figure 0-8: Contingent Liabilities Inputs – Revenue guarantee scheme  

 

In both types of PPP scheme, the LTFP provides for calculation of an exchange rate guarantee. 

In this section of the “P#-FCCL” sheet, the user is required to enter the portion of the foreign 

debt for which a foreign exchange rate guarantee has been provided. 

Figure 0-9: Contingent Liabilities Inputs – Foreign exchange rate guarantee  

Finally, systematic and potentially significant CLs arising from PPP come from the possibility 

of a contract termination before its contractual expiry. In the event of a default by either party 

to a PPP transaction resulting in its early termination, compensation will usually be due to the 

private partner/operator in particular if termination is caused by a public sector event of default 

/breach.  

Typically, the termination payments are based on the private partner/operator’s debt liabilities 

at the time of termination. LTFP allows two type of inputs in relation to potential termination 

The time of termination. LTFP allows two type of inputs in relation to potential termination.  

1)  % of debt and equity repaid through compensation in case of early termination 

(typically 100% in case of termination for public sector default)  

2) the probability of default, which is entered into the macro-economic sheet of the Tool 

(“CRSGMacroEco” sheet)  

 

Figure 0-10: Contingent Liabilities Inputs – Termination payments 

 

The quantitative assessment of CLs associated with guarantee schemes or early termination 

event is presented in Section 3.4.2.  
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3.3 Monte Carlo Simulations 

The Tool provides for the calculation of CL in case of revenue or volume guarantee and foreign 

exchange rate guarantee based on Monte Carlo simulation. MC simulation can also be used for 

the calculation of revenues forecasts offsetting availability payments. These simulations are 

contained in the “Monte Carlo Simulations” sheet.  

Monte Carlo is a modelling technique consisting in generating random variables on the basis 

of probability distributions. In the Tool, the random variables generated by the simulations are 

annual growths (in %) which are applied to initial annual revenue, volume and/or foreign 

exchange rate to generate forecasted profiles which are then compared with base case profiles 

to produce adjustment factors.   

The Tool includes the flexibility to use three types of probability distributions for each profile: 

triangular, normal distribution or geometric Brownian motion process.  

The choice of distribution types for FCCL assessment is made in the “Monte Carlo 

Simulations” sheet of the Tool while their parameters for a given project are entered into the 

“P# FCCL” sheet (rows 102 to 124)  

Once the project specific assumptions have been filled in the “P# FCCL” sheet, the CL can be 

assessed by running Monte Carlo simulations in the “Monte Carlo Simulations” sheet as shown 

in the snapshot below.   

Figure 0-11: Monte Carlo Simulations – Running instructions 

 

The simulations calculate revenues, volumes or FX rates based on a simulation of annual 

growth rates (i.e. growth rates are simulated based on a given probability distribution defined 

by the user). The resulting profile for revenues/volumes/FX rates are then converted into a 

variation (in % terms) from the base case projections. The Monte Carlo analysis simulates 

1,000 simulated profiles based on the probability distribution selected by the user. The 

simulated profile representing the average cumulative variance is then pasted back into the 

relevant “P#-FCCL” sheet for the calculation of relevant CL. 
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To assist the user in understanding what the simulation is doing, the “Monte Carlo Simulations” 

sheet provides for the graphical presentations of percentiles resulting from the simulation for 

each simulated variation profiles. An example of such percentile curves based on a triangular 

distribution is shown in the snapshot below. 

Figure 0-12: Monte Carlo Simulations – Example of percentiles outcome 

 

Appendix B provides for further explanation on the MC simulation modeling and presentation 

of available probability distributions including guidance on how to determine their parameters 

 

3.4  FCCL Calculations / Time-Based-Outputs 

3.4.1   Fiscal commitments  

As explained in Section 3.2.4 above, FC calculations depend on the type of PPP project. 

For a PPP where the private partner receives availability payments from the Government, FC 

will include these payments, to which could be added some construction subsidies, if any.  

The Tool provides for the calculation of availability payments based on the coverage of OPEX 

and financing costs. These financing costs are calculated in the financing instruments schedule 

provided in the “P#-FCCL” sheet (from row 235 onwards) based on the annuity which should 

be paid to each instrument provider in accordance with its cost and maturity as entered in the 

Project assumptions (refer to section 0). It also establishes the annual balance, i.e. the 

outstanding amount due at the end of each year for each instrument (see figure below). In case 

of an availability-based PPP, the sum of the annuities forms the part of the availability 

payments which covers the financing costs. The financing balances constitutes the financial 

liabilities to be covered by the termination compensation.  
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Figure 0-13: Financing instruments schedule 

 

 

The user can also choose to enter the availability payment manually. 

In case the project generates revenues, it is assumed that they are collected by the Government 

to help offset the availability payments. The project revenues profile offsetting the availability 

payments is adjusted using Monte Carlo simulation in order to better assess the actual fiscal 

impact.   

In the “P#-FCCL” sheet, the Tool shows the annual FCs as the sum of construction subsidies 

and availability payments (either calculated or entered manually) and calculates its NPV. An 

example of such computation is shown in the figure hereafter.  

Figure 0-14: Fiscal Commitments Example – Availability Payments PPP 

Figure 0-15: Fiscal Commitments Example – Availability Payments PPP  

 

For a PPP project where private partner is remunerated from project users, FC include potential 

VGF and operating subsidies calculated in accordance with the project assumptions. An 

example is shown below.  

Financing instruments schedule

Calculation of equity and debt liabilities on the basis of which are calculated termination payments and, where applicable, availability payments.   

Equity repayment index 0 0 0 0 1 1 1 1 1 1 1

Equity schedule NGN mios 0 0 1,600 3,200 4,800 4,753 4,699 4,637 4,566 4,484 4,390

Drawdown 4,800 0 1,600 1,600 1,600 0 0 0 0 0 0 0

Repayment NGN mios 0 0 0 0 -47 -54 -62 -71 -82 -94 -108

Balance NGN mios 0 1,600 3,200 4,800 4,753 4,699 4,637 4,566 4,484 4,390 4,281

Interest NGN mios 0 0 0 0 720 713 705 696 685 673 658

Annuity NGN mios 0 0 0 0 767 767 767 767 767 767 767

Local debt repayment index 0 0 0 0 1 1 1 1 1 0 0

Foreign debt schedule 0 0 3,728 7,456 11,184 9,492 7,563 5,364 2,858 0 0

Drawdown NGN mios 11,184 0 3,728 3,728 3,728 0 0 0 0 0 0 0

Repayment NGN mios 0 0 0 0 -1,692 -1,929 -2,199 -2,507 -2,858 0 0

Balance NGN mios 0 3,728 7,456 11,184 9,492 7,563 5,364 2,858 0 0 0

Interest NGN mios 0 0 0 0 1,566 1,329 1,059 751 400 0 0

Annuity NGN mios 0 0 0 0 3,258 3,258 3,258 3,258 3,258 0 0

Foreign debt repayment index 0 0 0 0 1 1 1 1 1 1 1

Foreign debt schedule (USD mios) USD mios 0 0 5 11 16 15 14 13 11 10 8

Drawdown USD mios 16 0 5 5 5 0 0 0 0 0 0 0

Repayment USD mios 0 0 0 0 -1 -1 -1 -1 -2 -2 -2

Balance (USD mios) USD mios 0 5 11 16 15 14 13 11 10 8 6

Balance (NGN mios) NGN mios 0 2,330 4,846 7,559 7,292 6,951 6,524 6,001 5,369 4,613 3,717

Interest USD mios 0 0 0 0 1 1 1 1 1 1 1

Annuity (USD mios) USD mios 0 0 0 0 2 2 2 2 2 2 2

Annuity (NGN mios) NGN mios 0 0 0 0 1,119 1,164 1,211 1,259 1,309 1,362 1,416
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Figure 0-16: Fiscal Commitments Example – Users paid PPP  

 

3.4.2 Contingent liabilities  

The CL which are calculated based on the project assumptions include: 

• Revenue guarantee (either based on a guaranteed amount or a guaranteed market/volume)  

• Foreign exchange rate guarantee 

• Termination payment 

As explained in section 3.3, the CL linked to revenue guarantee or foreign exchange rate 

guarantee schemes can be calculated based on Monte Carlo Simulations. The running of the 

integrated macro into the “Monte Carlo Simulations” sheet will automatically generate 

adjustment factors for each of these guarantee schemes in accordance with project assumptions. 

However, the user can also manually enter the adjustment factors in the Tool as shown in the 

snapshot hereafter. 

Figure 0-17: Contingent Liabilities – Adjustment factors for CL calculation linked to 

guarantee schemes 

 

Revenue guarantee 

The CL associated with a revenue guarantee scheme is calculated annually as the difference between 

the revenue guarantee (based on a monetary amount calculated as a percentage of the base case revenues 

as part of the CL inputs—cf. section 3.2.5) and the forecasted revenues profile in accordance with the 

adjustment factors either calculated by a Monte Carlo simulation or entered manually. 

Market/Volume guarantee 

The CL associated with a market or volume guarantee scheme is calculated annually based on the 

difference between the guaranteed market (based on a daily volume of usage/ project output quantity 

calculated as a % of the base daily usage/ output volumes as part of the CL inputs – cf. section 3.2.5) 

and the forecasted market profile under the adjustment factors either calculated by a Monte Carlo 
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simulation or entered manually. This difference is multiplied by the usage price of usage to obtain a 

monetary amount.  

Foreign exchange rate guarantee 

The CL associated with a foreign exchange rate guarantee scheme is calculated annually as the foreign 

debt increases in annual cost consequent to the incremental depreciation of the NGN against the USD 

compared with the base forecasted profile, which assumes purchasing power parity between NGN and 

USD. 

The tool's macroeconomic sheet (“CRSG Macro Eco” sheet) assumes Nigeria and US inflation, and the 

NGN: USD exchange rate profile is forecasted by purchasing power parity. 

 

Figure 0-18: Macro-economic assumptions – inflation and foreign exchange rate 

 Macro-Economic Assumptions for Nigeria 

Below are illustrative assumptions for Nigeria's inflation, foreign exchange rate, and purchasing 

power parity (PPP). These assumptions can be tailored to reflect current and projected economic data. 

Indicator Current Value Projected Value 

(1 Year) 

Projected Value 

(5 Years) 

Source/Notes 

Inflation Rate 18.5% 16.0% 12.0% Based on 

Central Bank of 

Nigeria (CBN) 

and IMF 

projections. 

Foreign 

Exchange Rate 

₦1700/USD ₦1700/USD ₦950/USD Reflects trends 

in managed float 

policies and 

market 

dynamics. 

Purchasing 

Power Parity 

₦275/USD 

(PPP-adjusted) 

₦285/USD ₦310/USD Reflects GDP 

deflator 

adjustments and 

cost of living. 

 

The associated CL is assessed by the annual reporting of the increased debt service payment in NGN 

consequent to an incremental depreciation of the NGN against the USD. As per the guaranteed schemes, 

the adjustment factors for the forecasted FX profile can be either generated by Monte Carlo simulation 

or entered manually.  

Termination payment 

Termination payments are calculated annually based on the outstanding balances on the equity and debt 

instruments multiplied by the percentage of equity and debt covered on termination.  

These payments are then weighted by the probability of default rate and the stream of weighted 

payments discounted at the Nigeria Monetary Policy rate to assess the associated CL. Under this 

probability adjusted approach for determining termination payments, the minimum discounted value of 

the weighted annual fees and the overall financing outstanding balance is used as the CL amount for 

each year.  

Other contingent liabilities 

Finally, the Tool allows for the manual entry of other CLs. Those should be identified under 

the PFRR as detailed in the FCCL guidelines. 
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The figure below shows an example of typical CL calculation in “P#-FCCL” sheet. For 

illustration purpose, this example cumulates CL linked to revenues guarantees both based on 

guaranteed amount and market/volume although in practice there would one or the other or 

none.  

 

Figure 0-1: Contingent Liabilities – illustrative example 
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4  Portfolio Database and Impact Assessment  

4.1 Projects Addition  
The Tool initially includes [5] sets of P#-Risk and FCCL sheets with illustrative examples 

based on preliminary information received on 3 planned PPP projects plus one example of an 

accommodation PPP. 

These illustrative examples are presented in Appendix A.  

The Tool provides an additional 10 blank P#-Risk and FCCL sheets. Once a new project is 

being assessed, these should be populated following the process described in Section 3. The 

formulae in the dashboard sheets (described below) should also be copied and pasted to ensure 

that all projects are captured in each calculation block in the dashboards. An example is shown 

in the figure below. 

Figure 0-1: Extending the dashboard formulae when adding new projects 

 

4.2 CRSG macro-economic assumptions  

The Tool includes a sheet titled “CRSG MacroEco” which contains CRSG macro-economic 

assumptions and forecasts.  

Inputs to the “CRSG MacroEco” sheet include inflation, foreign exchange rates, and growth 

rates for CRSG revenue expenditure, debt, and GDP. Based on these and data provided by 

BPPP in relation to CRSG budget forecasts over the 2021-2025 period, the sheet calculates 

CRSG macroeconomic forecasts, as shown in the snapshot below.  
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Figure 0-2: CRSG macro-economic forecasts in “CRSG MacroEco” sheet of LTFP Tool 

  

The sources for the above data is as follows: 

• GDP/Inflation: SDP 2021 – 2025 

• Expenditure: EIU Projections (Elasticity and Moving Averages)  

• Total Revenue: SDP 2021 – 2025 

• Debt: CRSG Clearing Arrears Framework 

These should be updated periodically (to match the CRSG budgeting cycle) or as and when the 

estimates are updated in the source documents. 

 

4.3 Portfolio Dashboards  

The Tool provides for 2 Dashboard worksheets which aggregate the results of FCCL 

calculations on a portfolio basis. 

These aggregations are made for:  

1) Fiscal Commitments 

2) Contingent Liabilities (excluding termination payments) 

3) Contingent Liabilities in relation to termination payments   

Given that termination event remains unlikely, termination payments CL are separated from 

guarantees CL to help CL budgeting.    

One sheet titled “Dashboard – Annual” aggregate the annual forecasts of FCCL of all projects 

and assess their impact in % terms and on an annual basis on Government GDP, revenue and 

public debt. 

It also aggregates the results per sector and in accordance with project development status as 

shown below and provides for visual charts of results as shown in the snapshot below.  
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Figure 0-3: Annual Dashboard output examples  

 

  

 

These annual analyses are completed by NPV1 calculations in the “Dashboard-Totals” sheet  
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Figure 0-4: Total Dashboard output examples  
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Appendix A: Project examples in LTFP Tool 

Introduction 

Project Concept Notes Provided by BPPP 

As part of the information shared by the Cross River State Bureau of Public Private Partnership 

(BPPP) to inform the development of the Cross River State Government (CRSG) FCCL 

Framework, a Project Concept Note (PCN) for each of the three priority projects was provided 

as follows: 

1. Bakassi Integrated Deep Seaport Project Restructuring 

2. Marina Resort  

3. Obudu Cattle Ranch Resort Cluster 

These PCNs provide high-level conceptual information, including some assessments of capital 

costs and revenue assumptions. This information formed the basis for the datasets used for the 

“P#-Risk” and “P#-FCCL” sheets examples developed in the Tool. 

It should be noted that the level of information provided by the PCNs does not allow for a 

comprehensive FCCL assessment. Therefore, these examples remain essentially illustrative. 

Additionally, a purely theoretical PPP accommodation example has been added as Project P4. 

This annexure presents further details on these examples, illustrating how the Tool operates 

depending on the project structure: Government Availability or User’s Payments. It also 

demonstrates the sequence of actions required to use the Tool based on indicative figures for 

selected projects, focusing on the Tool’s provisions for the calculations of FCCL 

As indicated in Section 1.4.1, all input cells allow numeric inputs and are in orange colour 

and users should input data in these cells as per guidance of the indicated units 

(date, amounts or %) in the adjacent cell. All pre-programmed computed cells are in grey colour

. These should not be modified by the user. 

All Yes or No cell are equipped with a scroll down function:  

 

Sequence of project inputs  

The following table summarizes the sequence of tasks for entering project data into the project 

sheets of the Tool as detailed in Section 3 of this Manual.    
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P1 -  

P1-Risk Sheet 

Project Overview 

P1 example is based on preliminary information received on Bakassi Integrated Deep Seaport Project 

Restructuring.  

First step is to fill in the Project Overview information in the Project Risk Sheet including the project 

payment structure. For the Bakassi Integrated Deep Seaport Project Restructuring, the assumption is 

that private partner’s revenues will be based on users charge. Therefore, selection on the Project type 

cell to be chosen is “N”. 

Project Overview: Bakassi Integrated Deep Seaport Project Restructuring 

Field Details 

Project Name Bakassi Integrated Deep Seaport Project 

Restructuring 

Sector Transport 
Project Status Feasibility Study Completed 

Project Type Public-Private Partnership (PPP) 

Year of Assessment 2024 
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P1-FCCL Sheet 

Project Costs and Financing  

For FCCL calculations, other project data must be completed in the Project-FCCL sheet in 

accordance with section 3.2 of the Manual. 

For the BRT, the assumptions regarding the project timetable, costs, capital structure and 

financing terms are as follows: 

 

 

Project Revenues 

The assumptions on revenues which are to be filled in for user’s payment in accordance with 

instructions given in 3.2.3. For the Bakassi Integrated Deep Seaport Project Restructuring, 

revenues are calculated based on a manual entry of an annual revenue which is indexed and 

grows by 2% per year. 

 

Fiscal Commitments 

For users’ payment structure, calculated FC can include VGF and operating subsidies as 

explained in section 3.2.4. For the Bakassi Integrated Deep Seaport Project Restructuring, there 
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are VGF FC calculated given the assumptions made (50% of CAPEX spread over the 3 year 

construction period) but no operating subsidy. 

 

  

Contingent Liabilities 

For the Bakassi Integrated Deep Seaport Project Restructuring, the assumptions include a 

guarantee of 95% Base revenues 

 

This guarantee triggers a CL which is calculated through MC simulations in the Monte Carlo 

Simulations sheet assuming a triangular distribution for the adjustment factor profile based on 

which forecasted revenues are calculated. 

It is further assumed in the Bakassi Integrated Deep Seaport Project Restructuring example that 

there is a foreign exchange guarantee (on 100% of the foreign debt), which triggers a CL 

calculated through MC simulations in the Monte Carlo Simulations sheet. 

 

CL linked to early termination risk is calculated as explained in section 3.4.2.  

For the purpose of illustration, an additional CL based on 3% of CAPEX has been included 

during construction for geological risk.   

 

P2 – Marina Resort Project 

P2 Risk Sheet 

Project Overview 

P2 example is based on preliminary information received on the Marina Resort Project.  

The first step is to fill in the Project Overview information in the Project Risk Sheet, including 

the project payment structure. For the Marina Resort Project, the assumption is that private 
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partners will receive payments based on a take or pay agreement, which is similar to 

Availability Payments. Therefore, selection on the Project type cell to be chosen is “Y”. 

 

P2-FCCL Sheet 

Project Costs and Financing  

Other project data must be completed in the Project-FCCL sheet in accordance with section 3.2 

of the Manual for FCCL calculations. 

For the Marina Resort Project, the assumptions regarding the project timetable, costs, capital 

structure, and financing terms are as follows: 

 

Project Revenues 

A project based on an availability payment structure can also generate revenues which will off-

set availability payments. In this case, there are no other revenues than the payments made by 

the public authority for the electricity produced. 
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Fiscal Commitments 

For an availability payment structure, the calculated FC can include Construction Subsidies, if 

any, and shall include availability payments according to the assumptions presented in section 

3.2.4. For the Marina Resort project, FC is calculated in relation to Construction Subsidies 

given the assumptions made (50% of CAPEX spread over the 3-year construction period). 

FC arising from availability payments are calculated based on financing costs and OPEX 

coverage. 

 

Contingent Liabilities 

There are no revenue or demand guarantees for an availability-based project. In the Renewable 

case, an FX guarantee is assumed, which triggers a CL calculation through MC simulations in 

the Monte Carlo Simulations sheet.  

 

A CL linked to early termination risk is calculated as explained in section 3.4.2.  

For the purpose of illustration, an additional CL has been included during construction for land 

acquisition risk based on 2% of CAPEX. 

 

P3 - Obudu Cattle Ranch Resort Cluster  

P3-Risk Sheet 

Project Overview 

The P3 example is based on preliminary information received on the Obudu Cattle Ranch 

Resort Cluster Project.  

For this project, the assumption is that the private partner’s revenues will be based on the 

Services charged by hoteliers, cable cars, air fares, tour guides, etc. by the centres. Therefore, 

Project type selection is “N” on the P3-Risk Sheet.  
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P3-FCCL Sheet 

Project Costs and Financing  

For the Obudu Cattle Ranch Resort Cluster Project, the assumptions regarding the project 

timetable, costs, capital structure and financing terms are as follows: 

 

Project Revenues 

In this case, revenues are calculated based on the daily output of the centres in accordance with 

PCN and illustrative assumption made on price per T. 
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Fiscal Commitments 

Calculated FC can include VGF and operating subsidies given the type of payment structure. 

None have been assumed for the Obudu Cattle Ranch Resort Cluster Project. 

 

Contingent Liabilities 

For the Obudu Cattle Ranch Resort Cluster, the assumptions include a guarantee of 95% daily 

output offtake. 

 

This market-based guarantee triggers a CL which, in this case, for illustration purpose, is 

calculated based on a manually entered adjustment factor. 
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It is further assumed in the Obudu Cattle Ranch Resort Cluster example that there is a foreign 

exchange guarantee (on 100% of the foreign debt), which triggers a CL calculated through MC 

simulations in the Monte Carlo Simulations sheet. 

 

A CL linked to early termination risk is calculated as explained in section 3.4.2 
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P4 – Calabar Fishing & Processing Facility 

P4-Risk Sheet 

Project Overview 

P4 example is based on preliminary information received on the Calabar Fishing & Processing 

Facility Project.  

For this project, the assumption is that the private partner’s revenues will be based on payments 

received by the Consumers. Therefore, the Project type selection is “N” on the P4-Risk Sheet.  

 

P4-FCCL Sheet 

Project Costs and Financing  

For this project, the assumptions regarding the project timetable, costs, capital structure, and 

financing terms are as follows: 
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Project Revenues 

In this case, revenues are calculated based on a manual entry for initial annual revenue to which 

is applied a growth rate (2%) and inflation (CPI). 

 

Fiscal Commitments 

Calculated FC can include VGF and operating subsidies given the type of payment structure. 

For this example, VGF FC is calculated given the assumptions made (20% of CAPEX spread 

over the 3-year construction period) but no operating subsidies. 

 

 

Contingent Liabilities 

For this project, the assumptions include a guarantee of 95% Base revenues.  
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This guarantee triggers a CL calculated through MC simulations in the Monte Carlo 

Simulations sheet assuming a normal distribution for the adjustment factor profile based on 

which forecasted volumes are calculated. 

In this example, a foreign exchange guarantee (on 100% of the foreign debt) is further assumed, 

which triggers a CL calculated through MC simulations in the Monte Carlo Simulations sheet. 

 

A CL linked to early termination risk is calculated as explained in section 3.4.2.  
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P5 – State-wide Housing Scheme  
P5 sheets present a theoretical example of an availability-based payment structure including 

project revenue. This could apply for instance to a housing accommodation developed on a 

PPP basis where the private partner receives availability payments from the public authority 

whereas this public authority collects rent or outright purchase payment from the occupiers.         

P5-Risk Sheet 

Project Overview 

Project type selection is “Y” on the P5-Risk Sheet.  

 

P5-FCCL Sheet 

Project Costs and Financing  

Theoretical assumptions regarding the project timetable, costs, capital structure and financing 

terms are as follows: 
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Project Revenues 

Rent or outright purchase collected by the public authority, and off-setting of the availability 

payment, are calculated based on usage and tariff assumptions. 

 

Fiscal Commitments 

In this theoretical case, FC include Construction Subsidies (20% of CAPEX spread over the 3 

year construction period). FC arising from availability payment are calculated based on 

financing costs and OPEX coverage and offset by project revenues adjusted using MC 

simulations 

 

Contingent Liabilities 

In this theoretical case there are also CL in relation to FX guarantee calculated using MC 

simulations and CL linked to early termination risk calculated as explained in section 3.4.2.  
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Appendix B Monte Carlo simulations and probability distributions 

Monte Carlo Simulations  

As indicated in section 3.3, Monte Carlo simulation is a modelling technique consisting in 

generating random variables on the basis of probability distributions The Tool includes the 

flexibility to run MC simulations using three types of distributions:  

• a triangular distribution;  

• a normal distribution; and 

• a geometric Brownian motion process.  

The MC simulation in the Tool consists in calculating 1,000 annual growth rate profiles from 

1,000 random probability draws based on one of the available distributions. 

The average of the 1,000 calculated growth rates profiles (based on random probabilities draws 

and a given distribution) is then used as the annual growth rate forecast for 4 different streams 

of figures, when relevant depending on the project structure and assumptions: 

• guaranteed revenue or guaranteed volume for users’ payment structure;  

• revenue forecast offsetting availability payment in the AP structure;  

• FX rate in case of FX rate guarantee.  

Each forecast profile is derived from the annual growth rates established by the MC simulation 

and a first-year value based on the project assumptions. It is then compared with the base case 

assumptions to arrive at the adjustment factors used for assessing the associated Contingent 

Liability. 

Before running a MC simulation on a given profile, the user must choose between the 3 types 

of probability distributions and fill in their parameters. 

 

 

The purpose of this Appendix is to present the available probability distributions and provide 

guidance on how to determine their parameters.  
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Triangular distribution 

The triangular distribution is a continuous probability distribution with a probability density 

function shaped like a triangle. It is defined by three values: 

1. The minimum value a  

2. The maximum value b 

3. The peak value c 

The name of the distribution comes from the fact that the probability density function is shaped 

like a triangle, as shown in the figure below. 

 

This distribution is especially relevant when we can estimate the minimum value a, the 

maximum value b, and the most likely value c that a random variable will take on, so we can 

model the behavior of random variables by using a triangular distribution with the knowledge 

of just these three values. 

In the Tool, these values are named as follows: 

a: Pessimistic Scenario 

b: Optimistic scenario 

c: Base Case 

The values of a, b, and c represent growth rates for the given variable of interest. For example, 

if the user inputs a value of 2% for the Base Case (a) assumption for the availability payments, 

this would imply a base case assumption of 2% annual growth. 

To calculate the growth rate (X) in given year, the model uses a formula derived from the 

cumulative distribution function (CDF). For a given draw of a random variate (U) from a 

uniform distribution in the interval (0,1) (derived using the “RAND()” function in Excel), the 

formula for calculating the annual growth rate is as below. This calculation is done 

independently for each year. 

X = {
a +  √U ∗ (b − a) ∗ (c − a), for 0 < U <

c − a

b − a

b −  √(1 − U) ∗ (b − a) ∗ (b − c), for 
c − a

b − a
< U < 1
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Typically for revenue growth simulation, the variable a will be the base case assumption (for 

instance CPI + Base case growth), b the best case growth anticipation and c the worst case one. 

Normal distribution 

Normal distribution, also known as the Gaussian distribution, is a probability distribution that 

is symmetric about the mean, showing that data near the mean are more frequent in occurrence 

than data far from the mean. In graph form, normal distribution will appear as a bell curve (as 

shown in the figure below). 

The normal distribution is the most common type of distribution assumed in statistical analyses. 

The standard normal distribution has two parameters: the mean m and the standard deviation 

sd. 

For a normal distribution, 68% of the observations are within +/- one standard deviation of the 

mean, 95% are within +/- two standard deviations, and 99.7% are within +- three standard 

deviations. 

 

The tool uses the Excel formula NORM to calculate growth rates based on the normal 

distribution. NV returns, for a given probability (selected using the RAND() function), the 

value of a random variable following a normal distribution for the mean and the specified 

standard deviation. In other words, it is the inverse of the CDF for a normal distribution. 

Typically, the mean will be the base case growth rate when using the normal distribution. For 

example, volume growth guarantees an anticipated market growth of 2%. The choice of SD 

will be based on the expected variation around this base case growth.  

 

Geometric Brownian Motion 

A geometric Brownian motion (GBM) is a continuous-time stochastic process in which the 

logarithm of the randomly varying quantity follows a Brownian motion with drift. 
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GBM is a typical example of stochastic processes. A stochastic process is a collection of 

random variables: a variable x at time t is a random variable, i.e. the outcome of a hypothetical 

random 

Experiment, then a collection of these outcomes, for each time period t, gives us a stochastic 

process. 

Stochastic process such as GBM are often used in finance, in particular for establishing stock 

prices forecasts. 

At a given year (t) the growth rate (g(t)), when a GBM is assumed, is calculated using the 

following formula: 

 

g(t) = e
(μ− 

σ2

2
)t+ σZ

− 1 

Where: 

• μ = drift  

• σ = volatility 

• z = normally distributed random variable with mean 0 and variance 1 based on the 

probability draw in year t (calculated using the NORM.INV and RAND () Excel functions, 

as discussed in the previous section). 

The drift μ corresponds to the base case growth. The volatility δ translates the anticipated 

variation around the base case growth. This is the same calibration as discussed in the previous 

section.  

Based on its typical use in the financial markets, the GBM can typically be chosen for the MC 

simulation for the calculation of CL related to FX guarantee 
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