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Structure
Modular structure of the HIGHTOOL model

 Three main blocks
» User
» Data stock
» Core model

 Top down

 Interdependences
» ECR – DEM
» ECR – PAD, FRD
» VES – PAD, FRD
» ECR – VES
» DEM – PAD, VES
» User – Reporting & Data

 Data stock
» Link to all modules
» Base for all data
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Structure
Components of HT

Demography
Cohort model, historic trend / factors

Economy & Resources
Targeting transport related effects
Trade and GDP as main drivers needed
Concentrating on energy consumption

Freight Demand
Trade converted into tons
Route & mode choice

Passenger Demand
Equations, 3 of the 4 steps, urban, air

Vehicle Stock
Trend, load factors, transport performance

Environment
Emission calculation

Safety
Trend & Adjustment by anticipated effects
Database
In‐Output of all data
Assessment
External cost calculation, internal market
Report generation
User Interface
Manual input, Up‐/download of data
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Structure
In / Output matrix of the HIGHTOOL model
Module delivers

data /
information to

Demography
Economy &
Resources

Vehicle
Stock

Environment
Freight
Demand

Passenger
Demand

Safety Database

Assessment (incl.
External Costs,
Competition
analysis)

User/ User
Interface

Demography
For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
o_de_labour
o_de_pop

For EU28+NO+CH on NUTS‐0
o_de_pop (for the cinal)

No input required No input required For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0,
Rest of World bundles
o_de_labour
o_de_pop

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0, Rest of World bundles
o_de_labour
o_de_pop

No input required To be decided

Economy &
Resources

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0,
Rest of World bundles
o_er_empl (for the cinal)
o_er_income (for the cinal)

For EU28+NO+CH on NUTS‐2
o_er_gdp_capita  (for the cinal)

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
o_er_trade

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0,
Rest of World bundles
o_er_gdp
o_er_empl
o_er_income
o_er_gva

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0, Rest of World bundles
o_er_gdp, o_er_gdp_capita, o_er_cons_capita, o_er_trade, o_er_labour_new, o_er_wage_new,
o_er_return_new, o_er_gdp _new, o_er_income, o_er_PD_new, o_er_P_new, o_er_trade_new,
o_er_employment, o_er_income_capita, o_er_co2, o_er_sox, o_er_nox, o_er_PM,
o_er_biomass, o_er_wood, o_er_metalores, o_er_water, o_er_minerals, o_er_fossilfuel,
o_er_gva, o_er_hh_consumption, o_er_int_input, o_er_prod_tax, o_er_cap_returns,
o_er_cap_stock, o_er_output, o_er_tot_emissions, o_er_wages, o_er_price_index,
o_er_indirect_utility

No input required To be decided

Vehicle Stock

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0
o_vs_tax_revenues
o_vs_purch
o_vs_cstavggen_cix_vkm,
o_vs_cstavggen_var_vkm,
o_vs_veh_stock_n2,
o_vs_vkm_n2

For EU28+NO+CH and Rest of Europe NUTS‐0
o_vs_veh_stock
o_vs_veh_stock_age
o_vs_vkm
o_vs_vkm_iww

For EU28+NO+CH on NUTS‐0, Rest of Europe
NUTS‐0
o_vs_cstavggen_cix_tkm
o_vs_cstavggen_var_vkm

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0
o_vs_veh_stock

For EU28+NO+CH on NUTS‐0, Rest of Europe NUTS‐0
o_vs_cstavggen_cix_vkm
o_vs_cstavggen_var_vkm
o_vs_cstavggen_cix_pkm (non road modes)
o_vs_cstavggen_var_pkm (non road modes)

No input required For EU28+NO+CH on NUTS 2, Rest of Europe NUTS 0
o_vs_cstavggen_cix_vkm
o_vs_cstavggen_var_vkm
o_vs_cstavggen_cix_tkm
o_vs_cstavggen_var_tkm
o_vs_cstavggen_cix_pkm
o_vs_cstavggen_var_pkm
o_vs_fu_fuel_resource_l
o_vs_fu_fuel_exduty, o_vs_fu_fuel_cost_l
o_vs_fu_fuel_cost_g, o_vs_fu_fuel_cost_toe
o_vs_fu_CO2_tax, o_vs_tax_revenues
o_vs_veh_stock, o_vs_veh_stock_age
o_vs_stock_n2, o_vs_fu_energy_tax
o_vs_vkm, o_vs_vkm_n2, o_vs_vkm_iww
o_vs_purch

No input required To be decided

Environment
No input required No input required No input required No input required No input required No input required For EU28+NO+CH on NUTS 2

o_ev_ev_t_co2, o_ev_ev_t_fuel
o_ev_ev_t_nox, o_ev_ev_t_pm
o_ev_ev_t_so2, o_ev_t_CO, o_ev_t_VOC
o_ev_ets_sh (cinal model), o_ev_ext_cost (cinal model)

No input required To be decided

Freight Demand

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
o_fd_tkm_od,
o_fd_vkm_od,
o_fd_t_od,
o_fd_total_costs_od,
i_fd_toll_cost

For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
o_fd_vkm_urban (for the cinal only)
o_fd_vkm_od
p_fd_load_factor
p_fd_load_capacity

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0
o_fd_vkm_od

No input required For EU28+NO+CH on NUTS‐0
o_fd_vkm_transit
o_fd_vkm_urban (for the cinal to be discussed)

For EU28+NO+CH on NUTS 2, Rest of Europe NUTS 0, Rest of World bundles
o_fd_tkm_od, o_fd_vkm_od
o_fd_t_od, o_fd_total_cost_od
o_fd_vkm_urban (for the cinal to be discussed)

For EU28+NO+CH on NUTS 0
o_fd_vkm_transit, o_fd_tkm_transit

No input required To be decided

Passenger
Demand

No input required For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0
o_pd_pkm_od
o_pd_vkm_od
o_pd_trips_od
o_pd_od_cix_cost
o_pd_od_time_cost
o_pd_od_toll_cost
o_pd_od_var_cost

For O/D relations from (to) EU28+NO+CH on
NUTS‐2 to (from) Rest of World bundles
o_pd_airic_pkm_od
o_pd_airic_costae_od
o_pd_airic_costnet_od
o_pd_airic_trips_od

For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0
o_pd_vkm_od (air not covered)
i_pd_coef_occupancy_rate

For O/D relations from (to) EU28+NO+CH on
NUTS‐2 to (from) Rest of World bundles
o_pd_airic_pkm_od
o_pd_airic_trips_od

For EU28+NO+CH on NUTS‐0
o_pd_urban_vkm_ctry

For EU28+NO+CH on NUTS‐0, Rest of Europe NUTS‐0
o_pd_vkm_od (air not covered)

For O/D relations from (to) EU28+NO+CH on NUTS‐2
to (from) Rest of World bundles
o_pd_airic_pkm_od

For EU28+NO+CH on NUTS‐0
o_pd_urban_vkm_ctry

No input required For EU28+NO+CH on NUTS‐2
o_pd_pkm_transit_safety
o_pd_vkm_transit
o_pd_trips_orig

For EU28+NO+CH on NUTS‐0
o_pd_urban_pkm_ctry
o_pd_urban_vkm_ctry

For O/D relations from (to) Rest of World bundles
o_pd_airic_trips_od

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0
o_pd_od_cix_cost, o_pd_od_time_cost, o_pd_od_toll_cost, o_pd_od_var_cost
o_pd_orig_cix_cost, o_pd_orig_time_cost, o_pd_orig_toll_cost, o_pd_orig_var_cost
o_pd_transit_cix_cost, o_pd_transit_time_cost, o_pd_transit_toll_cost, o_pd_transit_var_cost
o_pd_pkm_od, o_pd_pkm_orig, o_pd_pkm_transit, o_pd_vkm_od, o_pd_vkm_orig,
o_pd_vkm_transit
o_pd_trips_od, o_pd_trips_orig
o_pd_pkm_orig_safety, o_pd_pkm_transit_safety

For O/D relations from (to) EU28+NO+CH on NUTS‐2 to (from) Rest of World bundles
o_pd_airic_trips_od, o_pd_airic_pkm_od, o_pd_airic_costae_od, o_pd_airic_costnet_od

For EU28+NO+CH on NUTS‐0
o_pd_urban_pkm_ctry, o_pd_urban_trips_ctry, o_pd_urban_vkm_ctry

No input required To be decided

Safety

No input required No input required No input required No input required No input required No input required For EU28+NO+CH on NUTS 0
o_sa_acc_cost_air, o_sa_fat_air_pred
o_sa_fat_bike_pred, o_sa_serinj_bike_pred, o_sa_slinj_bike_pred
o_sa_fat_car_pred, o_sa_serinj_car_pred, o_sa_slinj_car_pred
o_sa_acc_cost_iww, o_sa_fat_iww_pred
o_sa_fat_p2w_pred, o_sa_serinj_p2w_pred, o_sa_slinj_p2w_pred
o_sa_fat_ped_pred, o_sa_serinj_ped_pred, o_sa_slinj_ped_pred
o_sa_fat_pt_pred, o_sa_serinj_pt_pred, o_sa_slinj_pt_pred
o_sa_acc_cost_rail, o_sa_fat_rail_pred
o_sa_acc_cost_sss, o_sa_fat_sss_pred
o_sa_fat_truck_pred, o_sa_serinj_truck_pred, o_sa_slinj_truck_pred
o_sa_costs_road

No input required To be decided

Database

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0,
Rest of World bundles
i_de_labour_hist
i_de_labour_perc
i_de_death
i_de_pop_disag
i_de_pop_eurostat
i_de_life_men
i_de_life_women
i_de_net_migration
i_de_tot_fert_rate
i_de_urban
i_de_eu_ref

For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
o_er_gva, o_er_hh_consumption
o_er_int_input, o_er_prod_tax
o_er_cap_returns, o_er_cap_stock
o_er_output, o_er_tot_emissions, o_er_wages
o_er_trade , o_er_gdp, o_er_income
p_er_g_gva, p_er_alpha_i, p_er_g_gdp
p_er_alpha_i_tot
p_er_io, p_er_p, p_er_eta, p_er_d, p_er_o
p_er_epsilon, p_er_tc, p_er_delta_acc, p_er_phi,
i_er_l_tot, i_er_xd_tot, i_er_k_reg, i_er_xd, i_er_gva
i_er_delta_inf_inv, i_er_delta_rtd,
i_er_delta_pd_costs, i_er_delta_inv

For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0
i_vs_cap_rpcs, i_vs_cap_mkt, i_vs_cap_vat,
i_vs_cap_tech, i_vs_cap_subsidy
i_vs_scap_subs, i_vs_cstiww
i_vs_fu_ct, i_vs_fu_fuel_resource_toe
i_vs_fu_fuel_vat, i_vs_fu_exduty_eur_1000l
i_vs_fu_vat_eur_1000l,
i_vs_fu_exduty_eur_1000kg
i_vs_fu_vat_eur_1000kg, i_vs_fu_exduty_eur_gj
i_vs_fu_vat_eur_gj, i_vs_fu_exduty_eur_kwh
i_vs_fu_vat_eur_kwh, i_vs_nf_air_neoe_pas
i_vs_nf_air_neoe_fre, i_vs_nf_mar_chcost
i_vs_nf_mar_oi_vcost, i_vs_nf_mar_opcost
i_vs_nf_mar_repmaintc, i_vs_nf_rail_crec
i_vs_nf_rail_damc, i_vs_nf_rail_othc
i_vs_nf_rail_repmaintc, i_vs_nf_cstinsu
i_vs_nf_road_repmaintc, i_vs_nf_rof_cst_labo,
i_vs_nf_rof_cst_othr
i_vs_nf_rof_cst_time, i_vs_nf_taxfuel
i_vs_nf_taxinsu, i_vs_nf_taxown
i_vs_nf_taxregs, i_vs_veh_stock
i_vs_veh_stock_age, p_vs_surv_scrap
p_vs_surv_depriv, p_vs_fu_emfactor
p_vs_fu_nrg_content, p_vs_fu_toe
p_vs_rail_spec

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0
i_ev_CO2_content
i_ev_C_content
i_ev_emfactor
i_ev_emindex
p_ev_int_railpax
p_ev_int_railfreight
p_ev_int_air
p_ev_int_mar
p_ev_emindex_non_elef
p_ev_emindex_elef
p_ev_air_spec_fden
p_ev_air_spec_speed
p_ev_mar_spec_rate
p_ev_mar_spec_avg_dwt

For EU28+NO+CH on NUTS‐2, Rest of Europe
NUTS‐0, Rest of World bundles
i_fd_region_share
i_fd_imp_dist
i_fd_toll_cost
i_fd_trade_air
p_fd_cixed_cost
p_fd_var_cost
p_fd_fuel_cost
p_fd_load_factor
p_fd_load_capacity
p_fd_speed
p_fd_load_time
p_fd_unload_time
p_fd_wait_time
p_fd_utilities
p_fd_valuetovolume
p_fd_air_share_full_freight

For EU28+NO+CH on NUTS‐2, Rest of Europe NUTS‐0,
Rest of World bundles
i_pd_coef_transitshare, i_pd_coef_occupancy_rate
i_pd_imp_net_time
i_pd_imp_ae_time
i_pd_imp_net_dist
i_pd_imp_ae_dist
i_pd_imp_delta_los
i_pd_imp_ref_dist
i_pd_exogenous_hotel
i_pd_exogenous_bed
i_pd_exogenous_area
i_pd_exogenous_radius
i_pd_ref_dist
i_pd_core_toll_cost

For O/D relations from (to) EU28+NO+CH on NUTS‐2
to (from) Rest of World bundles
i_pd_aecost
i_pd_aircost
i_pd_aetime
i_pd_airmodetime
i_pd_freq
i_pd_airdist
i_pd_referenceclow

For EU28+NO+CH on NUTS‐0
i_sa_fat_bike, i_sa_serinj_bike, i_sa_slinj_bike
i_sa_fat_car, i_sa_serinj_car, i_sa_slinj_car
i_sa_fat_p2w, i_sa_serinj_p2w, i_sa_slinj_p2w
i_sa_fat_ped, i_sa_serinj_ped, i_sa_slinj_ped
i_sa_fat_pt, i_sa_serinj_pt, i_sa_slinj_pt
i_sa_fat_truck, i_sa_serinj_truck, i_sa_slinj_truck
i_sa_fat_air,  i_sa_fat_rail, i_sa_fat_risk_iww, i_sa_fat_risk_sss
i_sa_pkm_bike, i_sa_pkm_car, i_sa_pkm_p2w, i_sa_pkm_pt
i_sa_engine_failure_air, i_sa_crew_error_air, i_sa_tech_failure_air, i_sa_runway_collision_air,
i_sa_cire_air, i_sa_mid_air_collision_air, i_sa_load_error_air, i_sa_speed_bike, i_sa_dui_bike,
i_sa_distraction_bike, i_sa_fatigue_bike, i_sa_helmet_bike, i_sa_infra_fault_bike,
i_sa_veh_defect_bike, i_sa_time_med_care_bike
i_sa_speed_car, i_sa_dui_car, i_sa_distraction_car, i_sa_fatigue_car, i_sa_restraint_car,
i_sa_infra_fault_car, i_sa_veh_defect_car, i_sa_time_med_care_car, i_sa_speed_p2w, i_sa_dui_p2w,
i_sa_distraction_p2w, i_sa_fatigue_p2w, i_sa_helmet_p2w, i_sa_infra_fault_p2w,
i_sa_veh_defect_p2w, i_sa_time_med_care_p2w, i_sa_speed_pt, i_sa_dui_pt, i_sa_distraction_pt,
i_sa_fatigue_pt, i_sa_infra_fault_pt, i_sa_veh_defect_pt, i_sa_time_med_care_pt
i_sa_osign_staff_error_rail, i_sa_crew_error_rail, i_sa_track_staff_error_rail, i_sa_stock_fault_rail,
i_sa_infra_fault_rail, i_sa_lc_veh_acc_rail,  i_sa_lc_vuln_acc_rail,  i_sa_trespassing_rail,
i_sa_platform_acc_rail, i_sa_falling_from_train_rail, i_sa_speed_truck, i_sa_dui_truck,
i_sa_distraction_truck, i_sa_fatigue_truck, i_sa_restraint_truck, i_sa_blind_spot_truck,
i_sa_infra_fault_truck, i_sa_veh_defect_truck, i_sa_time_med_care_truck, i_sa_load_error_truck
i_sa_trips_air, i_sa_vkm_rail, i_sa_vkm_truck, i_sa_vkm_urban

Scenario decinition,
All data according to the requested assessment report type of the
cinal model

Impedance and socio‐economic data download
Policy request report

Assessment (incl.
External Costs,
Competition
analysis)

No input required No input required No input required No input required No input required No input required No input required Assessment report short, long  (user selection) Assessment report short, long  (user selection)

User/User
Interface

To be discussed
‐ Life expectancy for male and female (NUTS0)
‐ Fertility rate (NUTS0)
‐ Net migration (NUTS0)
‐  Labour force assumption
‐ Urbanisation proxies (for the cinal only)
‐ Change of the EU reference scenario assumptions by
modicication of life expectancies, fertility rates and net
migration on NUTS 0 level

To be decided
‐ Change the EU reference scenario assumptions

To be decided To be decided To be decided To be decided To be decided To be decided
‐ Impedance and socio‐economic data upload
‐ Policy request translation (scenario decinition)

Scenario decinition
Type of assessment report

Input requested
No input
To be decided
Diagonal
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Structure
In / Output matrix of the HIGHTOOL model

Module delivers
data / information

to

Economy &
Resources

Vehicle
Stock

Freight Demand Passenger Demand

Demography

For EU28+NO+CH on
NUTS‐2, Rest of Europe
NUTS‐0, Rest of World
bundles
o_de_labour
o_de_pop

For EU28+NO+CH
on NUTS‐0
o_de_pop (for the
cinal)

No input required For EU28+NO+CH on NUTS‐2, Rest of
Europe NUTS‐0, Rest of World bundles
o_de_labour
o_de_pop

Economy &
Resources

For EU28+NO+CH
on NUTS‐2
o_er_gdp_capita
(for the cinal)

For EU28+NO+CH on NUTS‐
2, Rest of Europe NUTS‐0,
Rest of World bundles
o_er_trade

For EU28+NO+CH on NUTS‐2, Rest of
Europe NUTS‐0, Rest of World bundles
o_er_gdp
o_er_empl
o_er_income
o_er_gva

Vehicle Stock

For EU28+NO+CH on
NUTS‐2, Rest of Europe
NUTS‐0
o_vs_tax_revenues
o_vs_purch
o_vs_cstavggen_cix_vkm,
o_vs_cstavggen_var_vkm,
o_vs_veh_stock_n2,
o_vs_vkm_n2

For EU28+NO+CH on NUTS‐
0, Rest of Europe NUTS‐0
o_vs_cstavggen_cix_tkm
o_vs_cstavggen_var_vkm

For EU28+NO+CH on NUTS‐2, Rest of
Europe NUTS‐0
o_vs_veh_stock

For EU28+NO+CH on NUTS‐0, Rest of
Europe NUTS‐0
o_vs_cstavggen_cix_vkm
o_vs_cstavggen_var_vkm
o_vs_cstavggen_cix_pkm (non road modes)
o_vs_cstavggen_var_pkm (non road modes)

Input requested, No input, To be decided, Diagonal
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Structure
Processing

ERC t‐1  >> DEM t
DEM t, VES/PAD/FRD t‐1 >> ECR t
ECR/DEM t, PAD/FRD t‐1 >> VES t

DEM/ECR/VES t  >> PAD t
ECR/VES t  >> FRD t

Time lag t‐1 versus t

Avoiding iterations within
one time step.

Environment and Safety as
cinal computation steps for
the overall time horizon. 

Time steps:
t = 5 years
t = 1 year (reduces time lag to a large extent)
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Transport policies
Transport policy measures (TPM)
Category Transport policy Category Transport policy
Efciciency standards and
clanking measures

CO2 emissions limits for road vehicles Internal market Accelaration of TEN‐T implementation
Deployment of efcicient vehicles Access to rail infrastructure
Diffusion of electro cars Enhance sercice quality at airports
Diffusion of H2 fuel cell cars Enhance sercice quality at ports
HDV limitation for urban areas European Rail Trafcic Management System
Improving local public transport Freight corridor management
LDV speed limit Harmonized handling of dangerous goods
Pollutant limits for road vehicles Harmonisation of rail safety
Replacement of inefcicient LDVs and buses Harmonized social rules for truck drivers
Replacement of inefcicient cars Maritime trafcic management system

Pricing CO2 certicicate system for road transport Opening the internal IWW market
CO2 feebates for road transport Opening the internal rail market
Circulation tax for cars River information system
HDV infrastructure charge Single European road market
Internalisation of external costs Single European Sky
Urban road charging Single rail vehicle authorisation and certicication

Research and innovation Dynamic trafcic management for road
Improvement of energy efciciency of vehicles
Intelligent road vehicles
Intelligent trafcic information system for road
New fuels and propulsion systems
Road vehicle safety technology protecting other transport users
Safety systems for road vehicle users

Internal market: 16
Ef\iciency standards and \lanking measures: 10
Pricing: 6
Research and innovation: 7
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Transport Policies

1) Demography: 0 TPMs

2) Economy: 4 TPMs

3) Freight Demand: 25 TPMs

4) Passenger Demand: 14 TPMs

5) Vehicle Stock: 35 TPMs

6) Environment: 9 TPMs

7) Safety: 12 TPMs

by module
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TPM policy levers (group)
by module

1) Demography: 0 levers

2) Economy: 4 levers

3) Freight Demand: 10 levers

4) Passenger Demand: 5 levers

5) Vehicle Stock: 16 levers

6) Environment: 1 levers

7) Safety: 53 levers
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