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1  Introduction 

1.1 Context and ambition 

 

The scale, urgency and complexity of the water challenges the world faces requires a holistic 

international approach combining technical know-how, diplomacy, innovation, partnerships 

and new funding mechanisms. That is why the Dutch Ministries of Foreign Affairs, Economic 

Affairs and Infrastructure and Water Management have decided to work more closely 

together in this field. The Dutch government, represented by these three ministries, 

formulated an International Water Ambition to contribute to the following wider social goals: 

 

• Promoting prevention in order to better tackle the global problems of flooding, water 

shortages and water pollution; 

• Improving water governance in and between countries, and making greater use of water 

diplomacy; 

• Improving the position of vulnerable groups in urban deltas, in developing countries and 

elsewhere; 

• Helping achieve a healthy ecosystem, in which agriculture, shipping and other sectors 

use water efficiently and prevent pollution; 

• Increasing the earning capacity of the water sector. 

 

The three ministries fund the dedicated Partners for Water programme to fulfil the 

International Water Ambition, in collaboration with the Netherlands Water Partnership. The 

programme is executed by the Netherlands Enterprise Agency (NEA, in Dutch RVO). A 

selection of countries has been identified for establishing a more close bilateral relationship, 

and Argentina is one of those countries. The programme aims at supporting these countries 

with facing the challenges posed by water. Additionally, it also aims at supporting the Dutch 

water sector in seizing the opportunities offered by a growing international demand of water 

knowledge and expertise. 

 

Argentina and the Netherlands signed a letter of intent on technical cooperation and 

assistance in October 2016, after an economic mission by Secretary of State Martijn van Dam 

and two missions of the Dutch Risk Reduction Team earlier in the same year. Subsequently, 

during President Mauricio Macri’s inaugural state visit to the Netherlands in the first quarter of 

2017, the Argentinian Ministry of Internal Affairs, Public Works and Housing and the Dutch 

Ministry of Infrastructure and Environment signed a Memorandum of Understanding (MoU) on 

Water Cooperation, with a focus on business-to-business and knowledge-to-knowledge 

collaboration. 
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The parties expressed the desire to identify cooperation projects in the framework of the 

MoU. In the summer of 2017, Argentina thus presented a project idea to the Netherlands for 

cooperation in a pre-feasibility study on inland waterways. This was elaborated into a study to 

assess the pre-feasibility of a canal for inland waterways transport to connect zones of large 

agricultural production in the heart of the country with multimodal ports or sea ports for 

transport overseas. Discussions during a pre-contract mission to Argentina by Deltares from 

11 to 13 September 2017 revealed that the canal was considered to produce additional 

benefits by providing drainage of valuable agricultural lands that suffer from waterlogging, 

also loosely referred to as “flooding”. This waterlogging damages agricultural production in 

the present situation and might exacerbate these damages under future climate change. 

Similarly, the canal might also offer the possibility to transfer water to zones suffering from 

drought. Recognition of these potential additional benefits shifted the single-purpose 

perspective of the project to a multipurpose perspective. 

 

 
Waterlogging at Junín, 11 September 2017. 

 

The Netherlands Enterprise Agency and the Argentinian counterpart ministry formulated 

terms of reference for a bilateral collaboration project to assess the viability of a new canal at 

pre-feasibility level, focusing on a priority area bounded by the rivers Tercero and Carcarañá 

to the North, the Salado River of the Province of Buenos Aires to the South, and the Paraná 

River to the East. This area, located in the Province of Buenos Aires and the Eastern part of 

the Province of Córdoba, lies mostly in the Humid Pampas. 

 

Within this collaboration project, the Argentinian government finances the Instituto Nacional 

del Agua (INA) whereas the Dutch government finances a consortium consisting of Deltares, 

STC-Group Holding B.V. (STC International) and STC-NESTRA, hereafter denoted by 

“Deltares-STC”. 
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In the course of the project, the Dutch Water Envoy Henk Ovink recommended executing an 

additional study to look from a broader perspective to the potential for multimodal transport in 

Argentina, focusing on the entire transport network. Based on the potential freight flows, the 

study must examine the required investments to improve the logistics sector in the country, 

addressing also other models of transport than inland navigation. The Netherlands Enterprise 

Agency assigned this additional study on 4 September 2018. The corresponding order 

number is PVW4A18039. The results of this additional study will be presented in a separate 

report in 2019. 

1.2 Objective and scope 

 

The objective of the work by Deltares-STC is to carry out, at pre-feasibility level, a multimodal 

transport analysis and a hydrological analysis as key elements in assessing the technical, 

economic and environmental viability of a new canal in the priority area between the rivers 

Tercero, Carcarañá, Salado and Paraná: 

 

• The multimodal transport analysis aims at carrying out a socio-economic cost-benefit 

analysis (SCBA) of a new canal for navigation, addressing freight flows, transport chain 

cost, transport scenarios and required accompanying measures and systems; 

• The hydrological analysis aims at assessing the potential benefits of a new canal for 

drainage of waterlogged agricultural areas and irrigation of agricultural areas suffering 

from drought. Moreover, the analysis aims at assessing the water requirements of the 

canal in view of losses by infiltration and lock operation. 

 

  
Location and alignment of new canal (source: INA). 
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A full feasibility study would require a large number of studies that would be beyond the time 

and budget available in the present stage. The assignment was therefore limited to a baseline 

study. INA completed an evaluation of different alignments of possible canals in an early 

stage, concluding that the best alignment corresponds to a 635 km long North-South canal 

along the 135 m elevation contour line, thus avoiding elevation differences that would require 

locks or other hydraulic structures. In the flat topography of the Pampas, this still allows 

different alternatives for the detailed alignment. An existing railway connects the southern end 

at Catriló to the sea port at Bahía Blanca. Deltares-STC agrees that this alignment emerges 

as a preferred option when comparing different canal alternatives. The two partners of the 

bilateral collaboration subsequently assessed pre-feasibility further from two complementary 

perspectives. INA further elaborated technical details and associated costs and benefits for 

the selected canal, called “Hidrovía Continental”. Deltares-STC evaluated how a new canal 

compares to other possible solutions to improve the transport of agricultural products and to 

mitigate problems of waterlogging and drought. 

 

In addition to the hydrological analysis and the multimodal transport analysis, Deltares-STC 

organized a study tour for the Argentinian counterparts to the Netherlands and proposed 

steps for follow-up of the project. 

 

The results of the project have been presented at the Binational Water Conference in Buenos 

Aires on 29 and 30 October 2018. They will also be presented in the Netherlands to provide 

insight in opportunities for the Dutch water sector in Argentina. 

1.3 Organization 

 

The Deltares-STC part of the pre-feasibility study was carried out by Erik Mosselman, Nathaly 

Dasburg-Tromp, Toine Vergroesen, Harrie de Leijer and Richard van Liere. Erik Mosselman 

was the project leader. Mohamed Yossef acted as reviewer to assure quality in compliance 

with ISO 9001 procedures. Patricia Trambauer organized the study tour of the Argentinian 

delegation to the Netherlands and Remi van der Wijk organized excursions within this study 

tour to the Trade Hub in Venlo and to the Traffic Control Centre and the lock in Maasbracht. 

 

The Deltares-STC team collaborated closely with Ángel Menéndez, Pablo Spalletti, Martín 

Irigoyen, Gustavo Anschutz and Leandro Kazimierski of INA. The results of the multimodal 

transport analysis were presented and discussed with Jan Helmer of Rijkswaterstaat. The 

team received ample support from Claudia Schutte of the Netherlands Enterprise Agency as 

well as from María Jose de Lazzer, Ines Rzadzinska, Juan Manuel Albisetti, Marc Hasselaar 

and Odilia Scholvinck of the Embassy of the Netherlands in Buenos Aires. 

 

The team liaised with the Argentinian Secretary of State Pablo Bereciartua and the Dutch 

Water Envoy Henk Ovink, who signed the bilateral agreement for this project between the 

Argentinian Ministry of Internal Affairs, Public Works and Housing and the Dutch Ministry of 

Infrastructure and Environment. They both provided keen advice for the execution of the 

project. Sabrina Couvin of the Secretariat of Water Resources under the Ministry of Internal 

Affairs, Public Works and Housing liaised with the team on a more frequent basis. 
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Work session at the Embassy of the Kingdom of the Netherlands, Buenos Aires, 11 September 2017. 

 

 
Work session at Deltares, Delft, 12 June 2018 
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Visit of Secretary of State Pablo Bereciartua to Deltares, Delft, 23 April 2018. 
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2 Approach 

2.1 Multimodal transport analysis and socio-economic cost-benefit analysis 

 

The feasibility of the Hidrovía Continental is assessed by taking the supply and demand sides 

of the project into account. This involves assessing the infrastructure aspects needed to 

provide inland waterway transport (IWT) capacity as well as estimating the potential demand 

for multimodal transport on this corridor, considering also the multimodal connectivity by road 

and rail to the seaports. Furthermore a socio-economic cost-benefit analysis (SCBA) is 

carried out that takes into account the social value and environmental sustainability into the 

balance sheets of the costs and benefits of the project. 

 

The multimodal transport analysis consists of the following activities: 

 

• Estimation of the freight flows for a base year as well as for future years in different 

scenarios; 

• Estimation of the transport chain cost at O/D level (where “O/D” stands for 

origin/destination); 

• Development of scenarios for transport as well as for development and management of 

inland waterways transport (IWT). These scenarios are related to transport volumes, 

transport cost, and their interaction; 

• Estimation of the potential IWT freight flows; 

• Examination of accompanying measures and systems needed to actually move cargo to 

the waterways; 

• Execution of a socio-economic cost-benefit analysis (SCBA) for different scenarios; 

• Execution of a sensitivity analysis, to determine the effect of certain assumptions, 

developments and measures. 

 

For the SCBA, the following costs and benefits have been considered: 

 

• Costs: the investment costs for infrastructure and the maintenance costs are based on 

the input obtained from INA, presented in the report ‘HIDROVÍA CONTINENTAL, UNA 

PROPUESTA DE DESARROLLO PARA LA ARGENTINA’ (2018). Missing information 

has been estimated using own assumptions based on similar international projects; 

• Benefits: 

– Incremental transport costs savings and external costs savings based on a modal 

shift of maximum multimodal potential; 

– Logistics centre or zone activities; 

– Revenues of waterway charges; 

– Benefits of increased production due to irrigation; 

– Waterlogging mitigation (conservative estimate). 
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The following aspects have not been included at this stage: 

 

• Increased economic activity along the canal (now limited to three logistics centre or 

zone activities for some scenarios); 

• Benefits of improved rail connection. The construction of a new railway to Port Bahía 

Blanca has been included in the costs, but not in the benefits; 

• Increase in welfare for communities (agglomeration benefits); 

• Changes in land use patterns (structural economic shift). 

 

The SBCA model has been delivered in a separate Excel file, which also presents the 

underlying assumptions. 

 

A full SCBA would require a wide range of data that are not available to the team at this 

moment in time. Therefore estimates are made until better data become available. The pre-

feasibility assessment is thus based on a simplified SCBA, carrying out sensitivity analyses 

for the main variables in the model and realizing the need of extending the SCBA in next 

steps by inputting additional data and scenarios. 

 

Annex A presents the complete methodological framework for the multimodal transport 

analysis of the Hidrovía Continental and its connections to ports for seagoing ships. 

2.2 Hydrological analysis 

 

The main hydrological issues of the project are the water requirements of the canal, possible 

blockage of natural West-East flows by the North-South canal, and the possible role of the 

canal in regional water management. The latter regards both drainage of waterlogged areas 

and irrigation of dry areas. 

 

The water requirements of the canal regard losses at ship locks, infiltration to the subsoil, and 

evapotranspiration. INA carried out the main calculations for this. The Deltares-STC team 

discussed the results with INA, with particular attention to the interactions with groundwater, 

the permeability of the soil, and the extent to which an impermeable canal lining is needed. 

The results appear in the report by INA. Deltares-INA does not report on this issue 

separately. 

 

West-East flowing rivers will require special structures at the locations where they cross the 

North-South running Hidrovía Continental. INA included such structures in the cost estimates 

for the canal. The structures would be detailed in later design stages and are hence beyond 

the scope of the present pre-feasibility study. 

 

Deltares-STC carried out elementary hydrological analyses to assess the possible role of the 

canal in mitigating waterlogging and drought in the region through water storage and transfer. 

The team reviewed precipitation and evaporation data, assessed the storage capacity of the 

canal, and assessed the capacity to transfer water from zones with excess water to zones 

with water shortage. 
  



 

 

 

11201306-000-ZWS-0025, December 17, 2018, final 

 

 

Pre-feasibility study of Hidrovía Continental in Argentina 

 
9 van 56 

 

2.3 Study tour 

 

Deltares-STC organized a study tour for Argentinian experts to connect Argentinian and 

Dutch experiences. Two parallel projects of collaboration between Argentina and the 

Netherlands offered the framework for the study tour: the present pre-feasibility study of the 

Hidrovía Continental and a project for the development of the Paraná Delta. The study tour 

included a matchmaking event with the purpose of connecting companies and non-

governmental organizations with counterparts in Argentina. 

2.4 Change of scope 

 

The original terms of reference defined the written deliverable of the project as a joint INA-

Deltares report under INA editorship. A division of roles and study foci evolved during 

execution of the project. Accordingly it was decided that INA and Deltares-STC would deliver 

separate reports. Hydrological aspects are reported in the different reports according to the 

division explained in Section 2.2. This is the background of the presentation of hydrological 

aspects in the present report. 
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3 Results 

3.1 Introduction 

 

This chapter presents the preliminary results of the freight flow analysis, the socio-economic 

cost benefit analysis and the hydrological analysis. Annex A presents the methodological 

framework behind the transport economic model used for examining the multimodal potential 

of the Hidrovía Continental and executing the socio-economic cost-benefit analysis. 

3.2 Multimodal transport analysis and socio-economic cost-benefit analysis 

 

The freight-flow analysis has resulted in a transport cost model, which allows a comparison of 

the cost between the different modes on O/D (origin-destination) level. Changes in transport 

cost, such as creation of new infrastructure, cost decreases related to changed transport 

regulations and policies, can be modelled and the effects on freight flows can be determined. 

Based on the business-as-usual scenario, the current forecasted potential shift from road to a 

multimodal Hidrovía Continental results from the following modelling exercise: 

 

3.5 million tons in 2010 

4.5 million tons in 2022 

8.25 million tons in 2049 

 

These volumes exclude the cargo generated by increased agricultural production as a result 

of better irrigation according to estimates by INA of the extra production in several regions. 

These data were used as additional input to the freight model. 

 

The incremental production at General Pico is approximately 67,000 ton (estimated at 67% of 

100,000 ton increased production) and is considered to be transported to Port Bahía Blanca. 

Production at Catriló is considered to be transported by road or rail. 

 

Also the cargo generated at new logistics zones needs to be added. As will become clear 

from the SCBA, the benefits related to logistics activities along the canal have a significant 

positive contribution to the feasibility of the Hidrovía Continental. 

 

For the modelling exercise, and also in the SCBA, the construction of three new logistics 

zones is considered, with transport flows to main cities: Buenos Aires, Córdoba, Rosario and 

Bahía Blanca. This is presented graphically in Section A.2.4. Based on international practices 

(see the section on logistic zones in Annex A), each zone generates around 500,000 tons of 

cargo. The three zones follow a development path by which the first zone in realized in 2022, 

the second zone in 2027 and the third zone in 2033). The total modal shift via the Hidrovía 

Continental is estimated at 625,000 tons in 2040. This cargo would not be created in 

situations without logistics zones. 

 

Several developments will have an effect on the potential volume for the Hidrovía Continental. 

They have not been included at this stage: 

 

• A potential shift to other export ports due to congestion (increased road transport costs); 

• Other policies and measures stimulating IWT. 

 



 

 

 

 

 

 

 

 

Pre-feasibility study of Hidrovía Continental in Argentina 

 

11201306-000-ZWS-0025, December 17, 2018, final 

 

12 van 56 

 

The following Hidrovía Continental volumes result from the modelling and are taken into 

account in the SCBA: 

 

4.64 million tons in 2022 

5.89 million tons in 2035 

7.54 million tons in 2040 

8.94 million tons in 2049 

 

Details on the SCBA calculations, underlying assumptions, and benefits and cost 

considerations are given in the separately delivered Excel files. Several scenarios have been 

considered. 

 

The hydrological analysis shows that the canal alone will not solve the problems of drainage 

and irrigation. Additional investments are needed to obtain the benefits of drainage and 

irrigation, such as storage reservoirs, additional canals and pumping stations. They are not 

explicitly included in the report by INA. The team estimates the corresponding additional costs 

for solving the hydrological problems conservatively at 20 to 50% of the investment costs 

initially estimated by INA. Calculations using these percentages are included in the SCBA 

scenarios and results. 

 

The following figures present the results of the SCBA regarding the economic net present 

value (ENPV), the benefit–cost ratio (BCR) and the economic internal rate of return (EIRR)
1
. 

This has been done for different scenarios: the basic scenario (BASIC SCBA) as well as 

scenarios including construction of logistic zones, a wider canal, and a railway alternative. 

Annex A presents more details. 

 

 
 

                                                   
1 The general criterion for accepting a project is achieving a positive economic net present value (ENPV) using the 

minimum required economic internal rate of return (EIRR) as the discount rate, i.e., the project has an EIRR higher 

than the discount rate or the BCR calculated using the minimum required discount rate is greater than 1. 
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The preliminary SCBAs with the additional costs (20-50%) and estimated benefits of irrigation 

and avoided inundation damage costs show negative results (first estimates) in the basic 

situation. However further detailing of various SCBA components and input values has a 

positive effect, amongst other things the creation of logistics zones and related revenues such 

as land lease, jobs created, and additional cargo to be transported via the Hidrovía 

Continental. 
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Other supportive policies and measures, such as a wider single-lane canal (to accommodate 

push boat + 4 small barges of approximately 2,252 tons) versus the original single-lane canal 

(push boat + 2 barges of approximately 1,126 tons), have a positive effect. 

 

A railway line instead of the Hidrovía Continental does not seem to be a good alternative, as it 

would not contribute to benefits of increased production thanks to irrigation or reduced 

damage costs from waterlogging. This is a first estimate though and further updating of costs 

and benefits is needed. In addition it can be said that a railway line parallel to the Hidrovía 

Continental will not be beneficial. The cargo volume would be divided between the two 

transport modes and have a negative effect on the economic viability. East-West railway 

connectivity would add volume and likely contribute to a better business case. This alternative 

could be included in a follow-up work. 

 

From an operational perspective regarding the Hidrovía Continental, there are possibilities for 

improvement. However, these have not been included at this stage. For example, new 

modern and clean vessel concepts could improve the picture compared to the existing 

conventional vessels as they will have lower externalities and operating cost. Section A.5 

provides more information. 

 

Additional generated cargo as a result of an increase of road transport costs in the future (e.g. 

limited road capacity, congestion and shift of cargo to other export ports, etc.) have not yet 

been included. 

 

This results in the following final conclusion of this pre-feasibility analysis: 

 

Merely creating the waterway infrastructure does NOT lead to a feasible and bankable 

project. The different components of the project all contribute to the positive results: 

navigation, irrigation and mitigation of waterlogging. Leaving out one or more of these 

components influences the feasibility of the project negatively. However, even those 

three together do not show a positive result. The development of the canal as an 

economic zone or corridor is a necessity to change the picture from unfeasible to 

feasible. A supporting package of measures leading to lower IWT cost (or higher cost 

in alternative modes) will increase the potential substantially. IWT supporting policies 

and support programmes are needed to make this happen. An integrated masterplan is 

mandatory for success, and therefore recommended. 

3.3 Hydrological analysis 

3.3.1 Introduction 

 

This section reviews hydrological data and presents some elementary hydrological analyses 

regarding possible solutions to waterlogging and drought by storing and transferring water in 

the canal. Water requirements for canal operation are addressed by INA and not reported 

here. 
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3.3.2 Sources of data and information 

 

Information and data were obtained from a parallel report by INA, from the report “Diagnóstico 

de Inundación en la Región Noreste de la Provincia de La Pampa” (June 2000) and from the 

World Bank (personal communication Victor Vazquez, 2018). Data were analysed from 

INTA’s meteorological station at Anguil (between Santa Rosa and Catriló) in the South of the 

study area. The scarcity of hydrological data hampers a clear insight in the overall spatial and 

temporal patterns of precipitation and evapotranspiration. The elementary analyses are 

therefore inevitably approximate. 
 

 
Location of meteorological station at Anguil on overview map of INTA’s measurement stations. 

 
Area of Anguil on Google Earth. 
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3.3.3 Groundwater 

 
The report “Diagnóstico de inundación en la Región Noreste de la Provincia de La Pampa” 
mentions a permeability of the top layer of 20 m/day. This is relatively high and indicates 
medium coarse sand. However, the thickness of this layer is small: 2.5 – 6.5 m during wet 
periods and only half of this during dryer periods. 
 
Groundwater levels seem correlated to the accumulated rainfall, except for well nr. I.11 at 
General Pico, where groundwater level increases while annual precipitation decreases. This 
is most likely due to changes in groundwater drainage or abstraction. 
In general the report suggests that the transport or drainage through groundwater flow is 
limited to local groundwater systems and that it is unlikely that significant groundwater 
volumes will travel long distances. In that case rainstorms will drain relatively fast to the local 
canals and rivers and inundate low lying areas downstream of hill slopes or in enclosed 
depressions. 
 
The World Bank describes that the average groundwater level in the Pampas of Argentina 
has risen by an average of 2 metres over the last 20 years. 
 

 
Variation of groundwater level and precipitation at well nr. I.11 at General Pico. 

3.3.4 Trends of change 

 

The report “Diagnóstico de inundación en la Región Noreste de la Provincia de La Pampa” 

indicates that the long-term (1921 – 1999) average rainfall in the area is approximately 700 

mm/year, increasing from South-West to North-East direction. The rainfall increased in the 

period 1971 – 1999 to an area average of 850 mm. The average evapotranspiration (1019 

mm) potentially exceeds this water depth by 150 – 200 mm. Potential evaporation (1499 m) is 

even higher, almost 500 mm higher. 
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The World Bank attributes the 2 m rise of average groundwater over the last 20 years to two 
overriding factors. First, the annual precipitation increased from 750 mm (1920-1985) to 1100 
mm (1986-2001) in large parts of the upper river basin, and by over 10 percent in the lower 
Salado. Second, evapotranspiration decreased substantially during the same timeframe due 
to the conversion of pasture land into intensive agriculture. The area cultivated with soya 
increased from 1 to 25 percent between 1975 and 2005. The higher groundwater levels 
contributed to the frequency and intensity of floods in the Salado River Basin. 
 
The analysis of the data from the meteorological station at Anguil confirms the trend of 
increased annual precipitation after 1986. The data also show, however, that the large 
variability in rainfall from one year to another causes years of inundation anyway, irrespective 
of the trends of change. The results of the analysis are presented here in two graphs, one for 
the entire period 1961 – 2017 and one for the recent years 2008 – 2017. 
 

 
Accumulated rainfall, potential evapotranspiration and rainfall excess for period 1961 – 2017. 
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Accumulated rainfall, potential evapotranspiration and rainfall excess for period 2008 – 2017. 

Both graphs show that evaporation generally exceeds rainfall (red line above blue line), but 
that the accumulated rainfall can nonetheless exceed accumulated evaporation during 
periods that can last almost a year (green line). This accumulated exceedance can mount up 
to more than half a metre. This most likely contributes to the inundation of large areas. This 
underscores the need of an improved water management system with facilities for water 
storage and transfer. 
 
The graphs also show a trend of increase in the magnitude of the potential inundation levels. 
This could be a signal of climate change due to global warming, but the data and information 
of the present analysis are insufficient to confirm this. Hydrological problems of water excess 
and shortage will continue in the future anyway, even without climate change, but climate 
change could exacerbate this further. This underscores the need of an improved water 
management system even more. 

3.3.5 Water storage in the Hidrovía Continental 

 

Ballpark figures give an idea of the possibilities for storing excess water in the canal. The 

width of the canal is about 30 m. About 1 to 1.5 m vertical space is available for varying water 

levels while maintaining sufficient navigation depth. This implies a storage cross-section of 

30 m × 1.5 m. Suppose that a 30 km wide zone outside the canal is inundated. A comparison 

of cross-sectional areas shows then that storing as much excess water as possible from this 

zone in the canal would reduce the inundation by 1.5 mm. This reduction is far too small for 

providing a significant contribution to a solution of the problems. Much larger storage basins 

will be needed. 
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Proposed canal design (source: INA). 

 

A 40 m wide canal to accommodate push boats with 4 small barges would reduce the 

inundation by 2 mm, leading to a similar conclusion. If the inundation zone outside the canal 

would be only 300 m wide, representing a limited local problem, the 30 m and 40 m wide 

canals would reduce the inundation by 0.15 or 0.2 m, respectively. This would also be 

insufficient for a significant contribution. 

3.3.6 Water transfer through the Hidrovía Continental 

 

The canal could also be a means for transferring water from areas with excessive water to 

areas with water shortage. The capacity of the canal for transferring water is estimated as 

follows. The flow width is smaller than the storage width in Section 3.2.4 because of the 

trapezoidal shape of the canal cross-section. It is assumed equal to 25 m. The water depth is 

taken equal to 4 m. The Chézy coefficient for hydraulic roughness is estimated to amount to 

50 m
1/2

/s. The 635 km long horizontal canal (along the 135 m elevation contour line) will have 

about 1 to 1.5 m vertical space for varying water levels while maintaining sufficient navigation 

depth, so longitudinal slopes could be established of, say, 0.9 m elevation difference over 100 

km = 9 mm/km. The discharge is then equal to: 
 

 
3/2 6 325 50 4 9 10 30 m /sQ        

 
INA assumed discharges of 10 m

3
/s when calculating the benefits of improved irrigation. This 

assumption falls within the calculated range of 30 m
3
/s and is hence found to be a realistic 

possibility. 
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Transferring water away to other zones of the project area could also have benefits for 
drainage, considering that the storage capacity of the canal is insufficient for the volumes of 
water that cause inundation. Section 4.1.2 of the report by INA shows an area to be drained 
of over 3600 km

2
. An average inundation depth of 0.14 m corresponds to a volume of 500 

million m
3
. A discharge of 30 m

3
/s would then take 190 days to drain this volume (at a rate of 

23 mm/month inundation reduction). More precise estimates of volumes to be drained can be 
derived from the figure below (Figure 4.4 in the report by INA). The figure shows that most 
years regard an inundation volume of 100 million m

3
 (38 days to drain), with peak years in 

which the inundation volume exceeds 600 million m
3
 (230 days to drain). Hence large storage 

areas would be needed in the meantime. Such areas are also needed because excessive 
water at one place does not necessarily occur in the same month or the same year as water 
shortage at another place. Section 4.1.2 of the report by INA does acknowledge the need of 
accumulation zones and pumping, but the corresponding costs are not clear. The team 
assumes, conservatively, that the additional costs for a full water management system are 20 
to 50% larger than the costs of the canal alone. Scenarios with these additional costs have 
been analysed in Section 3.1. 
 

 
Annual inundation volume in the area to be drained (Figure 4.4 of INA report). 

 

A 40 m wide canal for push boats with 4 small barges would enable transfer discharges of 

40 m
3
/s. An inundation volume of 500 million m

3
 would then be drained in 145 instead of 190 

days. Areas for additional storage would hence remain needed for this wider canal too. 

The analyses do show, however, that the hydrological variability causes problems of episodic 

water excess and water shortage anyway, irrespective of climate change, changes in land 

use and agricultural practices. This underscores the necessity of a masterplan for the 

drainage and irrigation of the agricultural lands in the Humid Pampas, in line with the existing 

masterplans for the subareas of the Salado River basin, the Picasa Lagoon basin, the 

suspended Los Daneses project, and the sub basin of the Saladillo. 
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The volume of the Hidrovía Continental is insufficient for storing the quantities of excess 

water in the waterlogged areas of the Humid Pampas. Improving the water management of 

the area requires more storage areas with corresponding canals and pumping stations. This 

complies with the existing masterplans for subareas. A canal alone will not solve the 

hydrological problems. It must be accompanied by wider spatial planning for improved water 

resources management. An overall spatial plan could nonetheless keep room for a North-

South canal along the 135 m elevation contour line as one of the components of an overall 

water management system, anticipating potential future feasibility of an inland waterway 

along this alignment. 

 

The canal could transfer water at discharge rates on the order of 30 m
3
/s. This too is 

insufficient for solving any hydrological problems by a canal alone. 

3.4 Study tour 

 

The study tour has been realized in the week from Monday 11th to Friday 15th of June 2018. 

The Argentinian delegation was composed of Ángel Menéndez, Pablo Spalletti, Martín 

Irigoyen, Gustavo Anschutz, Sabrina Couvin and Pablo García. Secretary of State Pablo 

Bereciartua participated on Friday 15 June. 

 

The first day offered an introduction to adaptive planning for rivers and deltas. The second 

day was used for parallel work sessions of the present pre-feasibility study and the project for 

the development of the Paraná Delta. The third day addressed inland waterway transport and 

concepts of smart logistics in the STC office, followed by a visit to the Port of Rotterdam. An 

excursion to Venlo, Maasbracht and Nijmegen was fielded on the fourth day, whereas the 

matchmaking event was held on the fifth day. Annex B presents the complete programme of 

the study tour. The presentations have been provided separately to the client and the study 

tour participants. 

 

The work sessions proved to be essential for cross-fertilisation and harmonizing the studies 

by INA and Deltares-STC. The matchmaking event with consultancies, non-governmental 

organizations and government representatives laid a foundation for collaboration in the next 

steps to be taken. 
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4 Conclusions and recommendations 

4.1 Conclusions 

 

Solutions are urgently needed to remove limitations in the transport of Argentina’s products 

and to mitigate inundation and drought in areas that are of strategic importance for 

Argentina’s economic activity and food security. The Hidrovía Continental has been proposed 

as a multipurpose project to provide these solutions. It could become the backbone of 

regional systems for multimodal transport and integrated water resources management. 

 

The present pre-feasibility study shows, however, that merely creating the waterway 

infrastructure does NOT lead to a feasible and bankable project for multimodal transport. 

Similarly, the canal alone will not solve the hydrological problems of waterlogging and 

drought. The Hidrovía Continental could become feasible if it would be developed as an 

economic zone, accompanied by relative-cost reduction measures, IWT supporting policies, 

and IWT support programmes. In the same way, the canal could be an important component 

in a spatial plan for improved integrated water resources management. 

4.2 Recommendations for multimodal transport in the area of the Hidrovía Continental 

 

The Hidrovía Continental could become feasible in the future if it is part of a broader 

development of multimodal transport. The creation of logistic activities along the canal could 

be a major factor in adding value and could result in additional cargo flows and new jobs. The 

added value of these activities will be relatively high as compared with transport and 

transshipment of bulk commodities, as it concerns more containerized cargoes, consumer 

goods, packed food stuffs, industrial goods, machinery, components, etc. The chances to 

develop the Hidrovía Continental into a feasible project will significantly increase when these 

activities are included in the scope of the project. Annex B presents an outline of the 

approach, along with an estimate of the effects. This is based on international experiences in 

both developed and developing economies. 

 

Soft and accompanying measures are necessary to attract cargo flows to the Hidrovía 

Continental, since the construction of infrastructure alone is not a guarantee for traffic 

generation and diversion of traffic to the waterways. It is a prerequisite though. The 

government could follow different strategies here. The passive one leaves all to the market 

forces and the private sector, and limits government financial input to the basic hard 

measures. A more active approach would contain measures that the government could take 

without directly influencing the market structures and without requiring large state budgets. 

Examples are: 

 

• Development of an urban planning strategy, including logistics; 

• Establishment of a taskforce consisting of industry and government agencies; 

• Setting up of a promotional agency; 

• Promotion and awareness campaigns. 
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Subsequent measures could be the setting of emission standards for the different modes and 

the implementation of weight limitations for trucking. Finally, the government could adopt a 

strategy of active stimulation of IWT. Ideally government agencies involved in IWT would set 

up a stimulating policy for IWT development that consists of a well-balanced package of 

incentives and measures. 

 

It is therefore recommended to develop an integrated masterplan for multimodal transport in 

the Province of Buenos Aires and the Eastern part of the Province of Córdoba. This involves 

an adaptive urban planning strategy that includes logistics. Additionally it is recommended to 

establish a multimodal transport taskforce consisting of industry and government agencies, to 

set up a promotional agency, and to set up promotion and awareness campaigns. 

Subsequent measures could be the setting of emission standards for the different modes, the 

implementation of weight limitations for trucking, and the active stimulation of IWT through a 

well-balanced package of incentives and measures. 

4.3 Recommendations for mitigating waterlogging and drought 

 

Solutions are urgently needed for the hydrological problems in the key areas for Argentina’s 

agricultural production. It is recommended to develop an overall spatial plan for the project 

area, structured around a master plan for integrated water resources management in line with 

the existing masterplans for the subareas of the Salado River basin, the Picasa Lagoon 

basin, the suspended Los Daneses project, and the sub basin of the Saladillo. This plan 

involves local storage areas, pumping stations and a network of canals for irrigation and 

drainage. It is recommended to include solutions based on improved crop selection and 

rotation, to consider decentralized water storage systems at farms (as currently studied in 

collaboration with Dutch waterboards), to implement regulations, taxes and incentives, and to 

set up campaigns for communication and raising awareness. 

 

It is recommended to maintain a spatial reservation for a North-South canal along the 135 m 

elevation contour line. In this way a rudimentary canal alignment evolves even when no 

immediate steps are taken to realize the inland waterway. The canal could be converted into 

an inland waterway later when the time is right. This complies with an adaptive no-regret 

strategy. 

 

The spatial plans may have profound consequences for the population. Stakeholders need to 

be involved already in an early stage, leaving room for alternative plans proposed by 

stakeholders. This involvement regards not only local inhabitants but also political parties. It is 

recommended to seek commitment of political opposition parties by actively involving them in 

projects that span time spans that are much longer than the period of office for a single 

government. Accordingly, the following steps are proposed: 

 

1 Collect and review existing data, including reports behind the existing masterplans for 

subareas of the Salado River basin, the Picasa Lagoon basin, the suspended Los 

Daneses project, and the subbasin of the Saladillo; 

2 Prepare overview maps for the entire Humid Pampas with waterlogging duration, 

draught duration, precipitation, evapotranspiration, and current land use; 

3 Develop and evaluate scenarios for future precipitation and select a design scenario; 

4 Involve stakeholders in challenges of waterlogging and drought, by making them aware 

of causes and consequences, and by explaining potential solutions; 

5 Invite stakeholders to submit local plans for improved water management and 

agricultural practices, taking the Hidrovía Continental into account; 
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6 Develop plans for improved water management and agricultural practices in addition to 

the plans submitted by stakeholders, taking the Hidrovía Continental into account; 

7 Extract individual interventions from all plans proposed; 

8 Select relevant indicators for the effects of interventions (costs, increase of agricultural 

production, reduction of waterlogging, ..); 

9 Compute effects of all interventions and translate these effects into values for the 

selected indicators; 

10 Compile geometrical information and corresponding effects for all interventions in a 

database; 

11 Develop an interactive tool for the evaluation of strategies composed of user-defined 

combinations of pre-set interventions, analogous to the Planning Kit (“Blokkendoos”) 

that had been developed for the Room for the River programme in the Netherlands; 

12 Encourage active use of the tool; 

13 Develop and communicate a final preferred strategy based on indicator values from the 

interactive tool and based on the process of stakeholder involvement; 

14 Develop a plan for implementation. 

4.4 Additional recommendations from the Binational Water Conference 

 

Main results and a draft version of this report were presented and discussed at the Binational 

Water Conference in Buenos Aires on 29 and 30 October 2018. Conversations with 

stakeholders involved in the project result in the overall recommendation to elaborate a 

regional development plan for the Pampa region that includes further assessment of the 

institutional, logistics and hydrological aspects of the Hidrovía Continental and a roadmap to 

reach the desired goals. 

 

In addition to the recommendations of Sections 4.2 and 4.3, the following issues are relevant 

and should be taken into account in the regional development plan: 

 
1 Impact of the Hidrovía Continental for the Bahía Blanca port sector; 

2 Port hinterland connectivity between Catriló and Bahía Blanca; 

3 Stakeholder involvement, including cargo owners and the road transport sector; 

4 Impact of the project for the road transport sector and international best practices on 

how to create win-win situations; 

5 Possibilities for developing optimal multimodal connections (water-rail-road) in the 

region along with the added value of improved East-West connections; 

6 Further assessment of the logistics costs and transport time linked to multimodal 

transport in the region; 

7 Further assessment of measures to create regional economic development including 

transport, using illustrative visualizations of the expected economic (logistics) zones and 

transport routes; 

8 Quantitative assessment of the impacts of IWT promotion policies as well as smart 

logistic solutions for the region and the related nationwide transport impacts; 

9 Further assessment of the hydrological functioning of the region; 

10 Development of plans for improved water management and agricultural practices, 

creating resilience to climate change; 
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11 Further study of the required infrastructure for a regional development plan (e.g. canal 

impermeabilization, reservoirs, canal network for irrigation and drainage, water 

discharge structures, pumping stations, river crossings) and the related costs for the 

canal; 

12 Environmental impact assessment, addressing issues such as water quality and the 

possible occurrence of invasive species when connecting different river basins. 

4.5 Overall recommendation for next steps 

 

The overall recommendation is to elaborate a regional development plan for the Pampa 

region along two interrelated axes: an integrated masterplan for multimodal transport 

including urban planning and logistics and an integrated water resources management plan. 

As the Hidrovía Continental could become a backbone of the regional development, it is 

recommended to maintain a spatial reservation for this canal along the 135 m elevation 

contour line. For sustainable success, active involvement of stakeholders in further follow-up 

is essential. 
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A Methodological framework for multimodal transport analysis 

A.1 Introductory notes 

 

To assess the feasibility of the Hidrovía Continental, it is important to take into account the 

supply and demand side of the project. This involves assessing the infrastructure aspects 

needed to provide inland waterway transport (IWT) capacity as well as estimating the 

potential demand for multimodal transport on this corridor. 

 

In addition, in order to realize the potential, during the first phase of the project multimodal 

connectivity by road and rail to the seaports is required. This connectivity is also considered 

to be part of the project. As this involves a project that will need support from the public side, 

it is important to carry out a socio-economic cost-benefit analysis (SCBA) that will also take 

into account the social value and environmental sustainability into the balance sheets of the 

costs and benefits of the project. 

 

This annex presents the methodological framework behind the transport economic model 

used to examine the multimodal potential for the Hidrovía Continental and execute the socio-

economic cost-benefit analysis. Following that, the preliminary results are presented of the 

freight flow analysis and the socio-economic cost benefit analysis. In order to make things 

happen in the implementation and operation phase, accompanying measures are needed. 

 

The Hidrovía Continental project is unique. The construction of entirely new waterways over 

large distances was common practice in past centuries, but has lost ground to the 

construction of highways, railways and pipelines, resulting in a shift away from waterways. In 

recent years there is a revival of IWT and countries are rethinking their strategies in IWT 

development. Most IWT infrastructure projects today however relate mainly to rehabilitation 

and upgrading of existing waterways, capacity augmentation, and construction of missing 

links between waterway systems, although the latter is also quite exceptional. 

 

As such, there is no clear and good example that can be used as a basis for a feasibility 

study. Comparisons can be made with waterway rehabilitation projects and with construction 

of new infrastructure in other modes, notably new railway lines. The study requires a holistic 

view on the potential of such a new waterway. It also requires the development of a land use 

strategy and planning of economic and logistics activities that would otherwise not be 

developed. A socio-economic cost benefit analysis will have to take into account these 

aspects of the new waterway. 
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The team reviews the Hidrovía Continental project through the following activities: 

 

• Estimate the freight flows (this needs to be done for a base year, as well as for future 

years in different scenarios); 

• Estimate the transport chain cost at an O/D level (Origin/Destination); 

• Develop scenarios for transport and IWT development and management, related to 

transport volumes, transport cost and their interaction; 

• Estimate the potential IWT freight flows; 

• Examine accompanying measures and systems needed to actually move cargo to the 

waterways; 

• Execute a socio-economic cost benefit analysis (SCBA) for different scenarios; 

• Execute sensitivity analyses, to determine the effect of certain assumptions, 

developments and measures. 

 

For a full SCBA a wide range of data is needed, not only relating to inland waterways, but 

also information about the alternative options, accompanying developments, transport policy 

developments, etc. Deltares-STC is not in the position to collect new empirical data for this 

study and relies on what has been supplied by INA and on information that can easily be 

traced through reports available in house as well as through other sources publicly available. 

Next, references from studies where experts from STC International/STC-NESTRA were 

involved have been used. 

 

This does not allow the team to carry out a sound and fully-fledged SCBA at this moment in 

time, as important data are missing. In these cases, estimates are made or left empty until 

(better) data become available. The methodology however has been developed, and with 

input from INA a first estimate on feasibility of the project can be given. A ‘simplified’ SCBA 

can be presented at this stage, realizing that in next steps this will be extended by inputting 

additional data and scenarios and by carrying out sensitivity analyses for the main variables 

in the models. 

A.2 Freight-flow analysis 

A.2.1 Multimodal freight flows 

 

One of the objectives of the Hidrovía Continental is the development of an IWT alternative, 

next to the railway and highway system. Experiences around the world show that in well 

designed, operated and managed IWT systems, the IWT sector is able to offer a performance 

that allows ALL cargo types and commodities to be transported on the water. Worldwide IWT 

is developing from a stand-alone mode to an integrated element of multimodal supply chains, 

and more and more shippers are moving parts of their logistic goods through the waterways. 

The idea that IWT is a mode of transport only for slow moving bulk goods of low value is 

losing ground, and all kinds of new and sometimes innovative services show the opposite. 

Examples are containers, roll-on/roll-off (roro), liquids, palletized cargo, city logistics and 

waste products. Logically, in the search for potential cargo, the main focus will be on the 

major flows, notably from the agro sector, but these potential flows and developments will 

have to be taken into account. 

 
  



 

 

 

11201306-000-ZWS-0025, December 17, 2018, final 

 

 

Pre-feasibility study of Hidrovía Continental in Argentina 

 
A-3 van 56 

 

Historically, waterways are axes and corridors of economic development. By locating 

economic and industrial activities around the waterways, pre- and end-haul transport by road 

is reduced, contributing to the IWT business case. A good example of generating new flows 

by making use of this, is the creation of logistic zones or freight villages adjacent to the port or 

terminal areas, offering opportunities to establish new logistic service suppliers and light 

industries. New flows are generated, especially in non-bulk segments, connected with new 

jobs, and, once a basic volume is reached, the zone can develop new value-added services 

increasing location advantages and attractiveness for new businesses. This creates a 

multiplier effect in economic activity. 

A.2.2 Freight-flow analysis 

 

In the freight-flow analysis, the potential flows are based on transport modelling, including 

almost all freight flows and cargo types in the influence area of the Hidrovía Continental
2
. The 

model developed for this study allows us to vary different parameters and determine the 

effect on the IWT potential. The model is based on the transport cost at an O/D basis, 

including transshipment and pre- and end-haulage cost. In addition, it is possible to add new 

generated flows related to specific developments or initiatives. 

 

Data for the base situation have been used from an O/D matrix for road transport in Argentina 

for the year 2010. Freight flows have been forecasted for the next 30 years using growth 

factors based on: 

• Transported goods by road in 2014 in Argentina3; 

• Development of gross domestic product (GDP) per capita and GDP growth4. 

For the Hidrovía Continental, a number of potential freight flows are identified: 

 

13 Flows that can be shifted from other modes due to lower transport cost by water, 

compared with rail and road, e.g. agriculture products, bulk commodities (we could 

classify this as captive markets). These are the existing flows by road and rail, which are 

calculated in the model for a base year and future years in several economic and 

transport scenarios; 

14 Development of new markets (like containers, chemicals, roro) within the present 

economic system and present flows; 

15 Generated cargo of conventional IWT commodities growth, because of the availability of 

a new transport alternative. For example, development of new agriculture areas along 

the waterways; 

16 Higher output because of the better irrigation through the canal and higher additional 

flows relating to output per hectare; 

17 Newly initiated flows related to other economic activity along the waterway, notably light 

industries, logistics and logistic zones. 

                                                   
2 Although it is possible to transport all types of freight using IWT, for this analysis the following type of cargo has been 

excluded: live animals and related products (e.g. livestock and derivatives like fresh milk), some agricultural 

products (for the moment e.g. fresh fruits for which cool logistics chains are needed) and other goods (category 

used to adjust and complete road O/D matrix). 
3 Source: Ministry of Transport Argentina, Matriz Origen-Destino vial de Transporte de Cargas, Subsecretaría de 

Planificación de Transporte de Cargas y Logística. https://datos.transporte.gob.ar/dataset/informe-matriz-origen-

destino-vial-de-transporte-de-cargas 
4 Source: Study by PWC on expected socio-economic developments in Argentina: 

https://www.pwc.com/gx/en/issues/economy/the-world-in-2050.html 

https://datos.transporte.gob.ar/dataset/informe-matriz-origen-destino-vial-de-transporte-de-cargas
https://datos.transporte.gob.ar/dataset/informe-matriz-origen-destino-vial-de-transporte-de-cargas
https://www.pwc.com/gx/en/issues/economy/the-world-in-2050.html
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The question of modal choice is a complicated one. The Platina2 study developed a 

conceptual framework for modal choice, which shows that aspects such as the location, 

network quality, legal framework, economic factors and external factors influence both the 

quality as well as the costs of transport. The study reviewed a number of practical cases, from 

which it became apparent that the most important criterion to select the transport solution is 

the total door-to-door cost. However, shippers are prepared to accept, for a certain period, a 

higher transport cost as long as the economic advantage on a mid or long term is 

demonstrated. 

 

Based on our experiences in developing and upgrading inland waterways in different 

countries, we have built a transport model to determine the IWT potential, which takes into 

account the following factors: 

 

• The main factor is transport cost comparison. Logistic operators, transport companies, 

cargo owners and traders will look for lowest-cost options. This is in fact the main 

advantage that IWT has to offer and a precondition for future IWT use; 

• The cost comparison is used to determine the influence area of the canal; 

• In the classic or conventional modelling, a specific distance from the river is considered 

as the area for which IWT is an alternative (e.g. 50 km). Practice in many IWT countries 

shows that the influence zone is in fact flexible and is determined by flow directions and 

characteristics, commodity type, IWT concept, etc. The influence area is NOT a fixed 

distance from the canal, but can vary from 0 km to hundreds of kilometres. The figure 

below illustrates that the influence area has the form of an ellipse where the distance 

from the node is short when pre- or end-haul transport is in the opposite direction of the 

main link by water (or rail), and long when pre- or end-haul transport by road is in the 

extension of the main link (source: STC-NESTRA); 

 

 
 

• The transport model for this study is based on an O/D total cost comparison, starting 

with present cost data for the modes of transport, transshipment cost etc., and followed 

by simulations where transport costs are changing due to improvements or changes in 

infrastructure (e.g. a wider or deeper canal), different operating concepts for IWT (e.g. a 

larger design vessel), policy measures, etc.; 

• A flexible approach is followed, and cargo owners and traders should be included, even 

when they are located in areas not so close to the waterways. This because in next 

steps it is important to think about policies, strategies or developments that will influence 

the cost comparison and will then enlarge or decrease the influence area (or capture 

area). 
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• As a conclusion, for ‘IWT markets’ the main influencing factors are the following: 

– the fee structure; 

– competition within the sector (number of operators); 

– competition with rail (possibility of cross subsidies with passengers); 

– entry barriers for new entrants; 

– stimulating of the use of IWT and promotional programmes; 

– developing new markets for IWT; 

– integration of IWT in supply chains; 

– cargo generation by establishing economic activities along the waterways; 

• The transport policy is a very important one, as it can be used to influence the modal 

matrix. Many countries have stimulating policies for water and rail transport. Arguments 

can be found in the external (societal) benefits, which are not included in the direct cost 

comparison
5
. 

A.2.3 Transport costs 

 

The transport costs for the different transport modes are the main factor to determine the IWT 

freight flow potential for the Hidrovía Continental. The model developed for the freight-flow 

analysis takes into account the transport cost at an O/D basis, including transshipment and 

pre- and end-haulage cost. 

 

The following transport costs have been taken into account: 

 

Type of transport costs Costs 

Road transport (incl. infrastructure costs)
6
 0.080 USD/t.km 

Rail transport (incl. infrastructure costs)
7
 0.065 USD/t.km 

Inland waterway transport on the Hidrovía Continental
8
 0.026 USD/t.km 

Inland waterway transport on the Paraná River
9
 0.015 USD/t.km 

Transshipment costs
10

 5 USD/ton 

 

                                                   
5 Unless these are included in the direct costs through the internationalization of externalities. 
6 Source: Un Modelo de Costos para el Transporte Terrestre de Cargas en Argentina, Alberto Müller y Agustín Benassi, 

CESPA – FCE – UBA, Documento de Trabajo Nro. 41, Febrero 2015 (based on COSTOP). The costs include 

infrastructure user costs. Update to 2017 costs, based on cost developments presented in different COSTOP 

reports (source: COSTOP, Costos de operación de vehículos, Vialidad Nacional). Validated with presentation from 

Bolsa de Comercio de Rosario (2011), ‘Hidrovías, puertos y transporte por agua’. 
7 Source: Un Modelo de Costos para el Transporte Terrestre de Cargas en Argentina, Alberto Müller y Agustín Benassi, 

CESPA – FCE – UBA, Documento de Trabajo Nro. 41, Febrero 2015. The costs include infrastructure user costs. 

Update to 2017 costs, based on cost developments presented in different COSTOP reports (source: COSTOP, 

Costos de operación de vehículos, Vialidad Nacional). Validated with presentation from Bolsa de Comercio de 

Rosario (2011), ‘Hidrovías, puertos y transporte por agua’ (excluding rail access costs, due to temporary 

government policies). 
8 Source: based on own assumptions and estimation using different national and international sources. The Centro de 

Estudios Para el Desarrollo Portuario Logístico Avanzado (CEDPLA) provided national data. Information has also 

been used on the legislation in Argentina regarding manning requirements as well as IWT crew salaries and other 

IWT costs in Argentina. The speed and average fuel consumption for the type of vessel and canal chosen has been 

estimated based on international practices, as well as other missing data. 
9 Sources: Bolsa de Comercio de Rosario (2011), ‘Hidrovías, puertos y transporte por agua’ as well as presentation from 

Bolsa de Comercio de Córdoba y Consejo Asesor del IIE – BCC at the UNIÓN INDUSTRIAL DE CÓRDOBA. 
10 Source: data from Centro de Estudios Para el Desarrollo Portuario Logístico Avanzado (CEDPLA). 
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The IWT costs for the Hidrovía Continental differ from the costs for navigating on the Paraná 

River. They are based on the operation of a small pushboat with two small barges (current 

vessel type chosen for the analysis), whereas IWT on the Paraná River uses larger push-

barge compositions and more cost-efficient vessels. 

 

The IWT costs for operating a small pushboat with two small barges on the Hidrovía 

Continental have been estimated based on the legislation in Argentina regarding manning 

requirements, IWT salaries, average fuel consumption for the vessel type chosen, and an 

estimate of the other costs. 

 

Costs for pre- and end-haulage to and from the inland terminals in the network have been 

based on distances of the road network according to the road matrix data (distances between 

nodes and terminals). Distances between terminals and all key zonal nodes have been 

collected by means of desk research. 

A.2.4 Maximum IWT potential for the Hidrovía Continental 

 

For the analysis of the maximum IWT potential in a base situation at a pre-feasibility level, a 

costs have been compared per O/D relation between direct road transportation and 

multimodal transport via the canal (incl. transhipment costs and pre- and end-haulage). 

 

The distances and the related transport costs from each node to the nearest suggested inland 

waterway (IWW) terminals along the canal have been calculated. The IWW terminals taken 

into account are: 
• Catriló 

• General Pico 

• Realico 

• Laboulaye 

• La Carlota 

• Bell Ville 

• Arroyito 
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Source: STC-NESTRA / STC International 
 

Based on the estimates carried out, the maximum modal shift potential forecasted for the 

Hidrovía Continental is: 

 
• 3.5 million tons (2010) 

• 4.5 million tons (2022) 

• 8.3 million tons (2049) 

This potential holds for the base situation and excludes additional cargo that could be 

generated or attracted by introducing new logistic concepts, policies and measures
11

. 

 

Additional cargo can be generated if the canal is also used for irrigation purposes, creating 

the possibility to increase the agricultural production: 

 
• Production at General Pico is approximately 67,000 ton (estimated at 67% of 100,000 

ton increased capacity) and is considered to be transported to Port Bahía Blanca; 

• Production at Catriló is considered to be transported by road or rail. 

                                                   
11 The estimated volumes also do not take into account the potential shift to other export ports due to congestion at ports 

near the Paraná River (increased road transport costs). This could increase the volumes even further. 
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For more information, see INA report ‘HIDROVÍA 

CONTINENTAL, UNA PROPUESTA DE 

DESARROLLO PARA LA ARGENTINA’ (2018). 

 

Cargo can also be generated by creating new logistics 

zones, for example logistics zones with cargo 

transported to the main cities: Buenos Aires, Córdoba, 

Rosario and Bahía Blanca. Section A.4 explains this 

concept further. 

 

For this study, the social costs benefit impacts of 

introducing three new logistics centres (LC) have been 

estimated. Based on international examples, a total of 

500,000 tons can be generated per LC (1.5 million tons 

in total): 

 
• LC1 @General Pico realized in 2022 

• LC2 @Bell Ville realized in 2027 

• LC3 @Laboulaye realized in 2033 

The total modal shift via the Hidrovía Continental with 

this development is estimated to be 625,000 tons in 

2040. 

 

 

 
 

Taking these new logistics centres and the increased agricultural production into account, the 

maximum modal shift potential forecasted for the Hidrovía Continental is: 

 
• 4.64 mln tons (2022) 

• 5.89 mln tons (2035) 

• 7.54 mln tons (2040) 

• 8.94 mln tons (2049) 

This still excludes the potential shift to other export ports due to congestion near the Paraná 

River (increasing road transport costs) and other policies and measures (see next section). 

A.2.5 Transport economic model: situations under different scenarios 

 

The transport economic model has been developed taking into account the base situation. 

For that situation, it is possible to calculate the potential for IWT and the influence area of the 

canal. This is the basis for the first straightforward (simplified) SCBA for which the preliminary 

results are presented in a separate PowerPoint presentation. In the ideal case, several 

scenarios should be developed for which the SCBA will be made. 

 

The following different scenarios for the macroeconomic development and three scenarios for 

transport development are proposed (see the figure below): 
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In the approach, macro-scenarios are distinguished which are mainly based on the economic 

development of the country and the regions. This determines the cargo volume in general. 

 

Secondly, three transport or traffic scenarios are distinguished. This is especially determined 

by the transport policies in the country or region: 

 

• Low: no specific policy with regard to modal competition, stimulation of IWT; 

• Medium: some improvement measures are implemented. Examples are: stronger 

weight control for the trucks on the roads (to prevent overloading, the result is higher 

road cost), IWT fleet improvements (resulting in better operational model and lower 

cost), some fiscal measures, etc. Note: these are to be determined in discussion with 

Ministry, INA or experts. In this first SCBA, only the existing situation has been taken 

into account with regard to transport cost and policy; 

• High: active stimulation and promotion of the use of the Hidrovía Continental. A specific 

package of measures is developed for this, in addition to the things included in the 

medium scenario. 

 

The result of the scenarios is a matrix, containing all the possible measures and 

developments and their effect in each scenario on the transport cost (for each mode, 

transshipment). As transport cost is the basis of the transport economic modelling, the effect 

on the freight flow potentials for the waterways is then calculated. Cost of these measures 

and programmes and benefits are input for the SCBA in those scenarios. A sensitivity 

analysis on the main variables completes the picture (e.g. higher investment costs, delays in 

project implementations, etc.). 

 

As can be concluded from the figure, not all combinations of scenarios are realistic. In an 

optimistic macro-economic scenario for example, there will be more room for IWT stimulation 

programmes. Three likely scenarios remain for which the SCBA can be made in the ideal 

case. For this report we have based ourselves on existing transport cost data and 

conservative freight flow forecast based on GDP growth. 
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A.2.6 Main differences in transport models used for Hidrovía Continental pre-feasibility study 

 

The approach chosen to determine the future freight flows is different from the one used in 

the report developed by INA for this project. The INA approach is based on an analysis of 

specific commodities in the region and expected developments in those commodities, and 

based on a number of criteria and estimates. Cargo flows are then assigned to the Hidrovía 

Continental. Benefits are calculated on the basis of cost advantages per ton, including 

externalities
12

. For the SCBA we propose to follow the guidelines from organizations such as 

World Bank and American Development Bank, and linked to that, the freight flow modelling 

allows us to use that as input for the SCBA. 

A.3 Socio-economic cost-benefit analysis 

 

The aim of the study is to determine the pre-feasibility of the Hidrovía Continental. The 

approach followed is to carry out a so-called socio-economic cost-benefit analysis (SCBA), in 

line with international practices and the guidelines from most of the International Financing 

Institutions (IFIs). 

 

Cost-benefit analyses (CBA) can have different dimensions, as illustrated in the figure below: 

 

 

Source: Schutte & Brits 

 

The methodology developed for the Hidrovía Continental project is based on the methodology 

used in previous projects, related to IWT projects (e.g. upgrading of ship locks, waterway 

improvements, aids to navigation and service fleet, etc.). As the elements here are similar to 

the Hidrovía Continental project, it is different in the way that the Hidrovía Continental is an 

entirely new waterway, which creates challenges in determining the potential benefits. For 

that reason, elements from the guidelines for SCBA studies on new railway connections have 

been introduced in order to be able to estimate the benefits for generated and induced traffic. 

 
  

                                                   
12 It is important to take into account that in the INA report the benefits per ton for externalities are mainly to show the 

impact of these externalities. In reality, as long as no internalization of external costs takes place, these cannot be 

regarded as actual additional costs per ton charged to the transport users. 
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An SCBA provides condensed indicators allowing measuring and comparing impact of 

various interventions of IWT on social and economic welfare.  Within the SCBA, benefits are 

measured as consumer and producer surplus, while costs are based on investment and 

maintenance and operating costs. Externalities caused by the implementation of the 

waterway infrastructure programme are to be described and assessed qualitatively and 

quantitatively according to international guidelines. These guidelines provide a practical and 

internationally accepted methodology and can be applied to the waterway system in 

Argentina, notably the new North-South canal. 

 

Parties benefitting from the project implementation: 

 

Producer Consumer 

Government Cargo owners 

Carrier Society as a whole 

Terminal operator Society as a whole 

 

For most waterways, the government is the owner and manager of the waterways, and 

benefits and cost are taken into account. In case of another management model, the 

concessionaire could be included at the producer side. 

 

In this study the government may be referred to as an infrastructure owner, since all the 

facilities to be created as the result of project implementation are of public ownership. 

Carriers may be referred to as operators, and cargo owners as consumers. Society as a 

whole means all the citizens of the particular country or a region that may be affected by 

externalities of the project. 

The methodology for the SCBA for transport projects was developed mainly in the World 

Bank, notably in a series of Transport Notes. It sets out the approach to practical appraisals 

widely used by international agencies. For this project we follow the methodology as 

described in detail in the “Guide to cost-benefit analysis of investment projects” (December 

2014, European Commission, Brussels, Belgium). 

 

For the external cost, the methodology of the “Handbook on external costs of transport” 

(report for the European Commission, DG MOVE, RICARDO-AEA, January 2014, London, 

United Kingdom) has been used, but updated with the parameters presented in the study 

“STREAM freight transport 2016; Emissions of freight transport modes” from CE Delft. 

 

 
 

Representative emission factors per mode, bulk/packaged cargo transport

Mode Vehicle/Vessel Type of freight CO2 (g/tkm) (WTW) PMc(g/tkm) (TTW) NOx(g/tkm) (TTW)

Large van Med.-weight 1,153 0.148 5.03

Truck, medium-size Med.-weight 259 0.017 1.75

Tractor-semitrailer Med.-weight 82 0.003 0.29

Electric, medium-length* Heavy 10  0 0

Diesel, medium-length* Heavy 18 0.005 0.19

Rhine-Herne canal (RHC) vessel Heavy 38 0.017 0.46

Large Rhine vessel Heavy 21 0.008 0.23

Short-sea General Cargo 10-20 dwkt Heavy 15 0.005 0.25

CE Delft: Stream (2016) Used for road transport

Used for IWT

Road

Rail

Inland shipping
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To monetize the external savings, shadow prices have been applied according to the CBA 

Guide (for GHG 25 euro per ton in 2010 and subsequently increased with 1 euro per year) 

and the “Update of the handbook for external costs of transport for NOx, PM, noise and 

accident costs”. An annual consumer price index (CPI) of 1.5% has been applied to index the 

shadow prices of 2010 to 2022 (project ready) and towards 2049 (timeline SCBA). 

 

External cost items Unit 2022 

NOx USD per ton 14 376 

PM USD per ton 53 507 

GHG USD per ton 41.81 

Noise* USD per ton kilometre 0.0034 

Accidents* USD per ton kilometre 0.0005 

 

* These items have been converted from vehicle kilometres to ton. 

 

A full SCBA contains the answering of the following questions (source World Bank 

Handbook): 

 

• What is the objective? The project has assumed a multipurpose character that 

combines the objective of developing a new transport and logistics itinerary including 

multimodal combinations with hydrological objectives of improved drainage and 

irrigation. 

• What will happen if the project is undertaken, and what if it is not? Thus: What 

would the world look like without the project and what would it look like with the project? 

What will be the impact of the project on various groups in the society? In particular, 

what will be the impact of the project on the provision of goods and services in the 

private sector: Will the project add to the provision of goods and services, or will it 

substitute for (displace) goods and services that would have been provided anyway? 

The difference between the situation with and without the project is the basis for 

assessing the incremental costs and benefits of the project. In the case of not 

constructing the Hidrovía Continental, alternative capacity will have to be developed on 

the highway and the railway networks, as currently they are already congested and 

increased congestion is expected for the future. 

• Is the project the best alternative? In the Hidrovía Continental project, the alternatives 

are not (yet) taken into account. A railway line could be an alternative for the transport 

function of the canal, but will not serve the two hydrological objectives. 

• Are there any separable components? How good are they? Three components 

could be distinguished according to the three objectives of navigation, drainage and 

irrigation. Omitting a component for which the presence cannot be justified always 

increases the project’s net benefits. Unsatisfactory (separable) components should 

always be deleted from the project. For the first analysis all three components are 

included in the calculations. 

• Who benefits and who pays? This regards cost recovery. How and to what extent will 

the costs of the project be recovered from its beneficiaries? Is the project financially 

sustainable? 

• What is the project’s environmental impact? 

• Is the project worthwhile? To be acceptable on economic grounds, an IFI-financed 

project must meet two conditions: (a) the expected net present value of the project must 

not be negative, and (b) the expected net present value of the project must be higher 

than or equal to the expected net present value of mutually acceptable project 

alternatives. 
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• What is the project risk? Take the range into consideration of possible variations in 

the values of the basic elements and reflect clearly the extent of the uncertainties 

attached to the outcomes. Identify the critical variables that determine the outcome of 

the project. 

 

Transport projects can be highly complex due to their broad interrelations with other sectors 

of the economy. Practical appraisals normally omit wider general equilibrium effects, focusing 

on more tangible partial impacts. What is unique is that in transport projects, the willingness-

to-pay measure of benefit for incremental output is normally based on an estimate of cost 

savings. This principle is followed here. 

 

In the setting of incremental and non-incremental benefits, the non-incremental output 

corresponds to “normal traffic” which would have used a route or another existing mode in the 

absence of the new project and to traffic diverted from other routes by the cost savings and 

convenience of the improved transport facility. The incremental output will be “generated 

traffic”, stimulated by the low costs of the new project. 

 

According to the guidelines, the wider effects and benefits can be taken into account when 

the effect can be entirely linked to the infrastructure project. In this case this applies for 

example to the benefits related to the logistic zones along the canal. Even jobs created and 

increased economic activity in those zones can be included. 

 

A specific discussion in transport projects is the application of the ‘rule of half’. The rule of half 

is a method to calculate the benefits for newcomers on a new infrastructure. It expresses that, 

on the average, a newcomer has half the benefits of an improvement of infrastructure 

compared with a user that already uses the infrastructure in the present situation. The rule of 

half breaks down in cases where a project has a clear non-marginal impact by inducing new 

traffic that previously did not travel. This is clearly the case here, and according to the 

guidelines, all benefits of induced or generated traffic can be included in this case. An SCBA 

is carried out for a specific time span, and the guidelines advise 30 years for a waterway 

project. It could be argued that the lifetime of the canal is much more than 30 years, and in 

this case a residual value can be used. 

 

For the time span of 30 years the cost and benefits have to be calculated. Costs are 

separated in construction cost and the annual cost of maintenance and operations. 
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The Hidrovía Continental project not only concerns the investments in the canal itself, but in 

order to really move cargoes to the waterways, additional measures and investments are 

needed. These can be grouped as follows: 

 

1 Hard measures focused at public infrastructure (impact on transport capacity, key 

performance indicators (KPI), cost). The general aim is to provide a navigable waterway 

with good navigation condition and standards; 

2 Hard measures focused at private equipment, transport means and infrastructure 

(impact on transport capacity, KPI, cost); 

3 Soft measures focused at promoting IWT and supporting a higher modal share and 

volume increase of IWT; 

4 Accompanying measures, needed for system support and monitoring. 

 

According to the guidelines, only a number of these may be included for the SCBA. These 

concern the hard measures on the public side (point 1 above). Private investments and soft 

measures are not part of the cost taken into account in the SCBA. It has to be realized, 

however, that for a successful implementation a balanced set of hard measures on the public 

side, hard measures on the private side, soft measures and accompanying measures has to 

be agreed upon. A later section of this annex deals in more detail with best practices and 

options in this respect. 

 

The first step in the SCBA methodology is to determine the investments and costs to take into 

account. The investment plan should be developed in implementation scenarios and in line 

with the forecasted volumes in different scenarios. For the time being, we only consider the 

investments in the North-South canal, with the intermodal connections, but without possible 

later East-West water connections. 

 

In the ideal case, we should also determine the impact of certain investments on the 

operational performance indicators for IWT. For example, a wider canal will lead to faster 

transport time and lower cost. Lower cost will lead to a wider influence area and consequently 

a larger flow and more income. Aids to navigation and night-sailing facilities will lead to 24/7 

operations, so better performance and more cargo. These investments and costs per year 

have to be determined. The same is to be done for the determination of the expected 

benefits. 

 

The SCBA model is developed in real prices, that is, not taking into account inflation. Since 

the discounting of costs and benefits is done at the social discount rate (SDR) in SCBA, as a 

rule, the relevant discount rate is chosen for the analysis. The rate should be chosen that is 

officially recommended by the Argentinian government for the development of public 

investment projects (the INA study uses 2.5%). 

 

The outcome of a CBA is summarized in two complementary figures – the economic rate of 

return (ERR) and the economic net present value (ENPV). The ERR of a project is the 

average annual return to society on the capital invested over the entire life of the project. It is, 

in other words, the interest rate at which the project’s discounted benefits equal discounted 

costs, both valued from the entire society’s point of view. The ERR should be equal to or 

exceed a certain threshold (the social discount rate). The ENPV of a project is the difference 

between discounted benefits and costs at a given discount rate. The correct discount rate 

equals the threshold rate just mentioned. Projects are required to have a positive ENPV. 
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Based on all the aspects mentioned in this chapter, an SCBA model has been developed. 

Separately delivered Excel tables give a detailed overview of the investments, costs and 

benefits that are taken into account in the study, and of the variables and parameters used. 

Partly they are based on input from the INA study or from input supplied during 

communication with INA. Other parts are based on reference data that are available through 

other projects and through in-house calculations and estimates. In a number of cases, no or 

little information is available. In a next round, input from INA would be required to re-evaluate 

and validate the assumptions. For both the benefits included as well as the cost, the 

guidelines and handbooks are followed. 

 

Time horizon    30 years (until 2049) 

Construction period   2019 - 2022 

Operation period   2023 - 2049 

Second phase of project  2026 

Third phase of project   2033 

Social discount rate (SDR)  2.5% 

 

The time horizon of 30 years is according to what is common for waterway projects. It has to 

be taken into account that the canal could have a residual value, and the determination of that 

value will have a significant impact on the result of the SCBA. For this SCBA, the residual 

value at the end of the project has been assumed to be zero. 

  

The following benefits could be included: 

 

• Incremental transport costs savings; 

• External costs savings based on modal choice; 

• Revenues of waterway user charges; 

• Logistic activity along the canal (zones, direct and indirect jobs); 

• Increased agriculture production because of better irrigation; 

• Increased income from water supply; 

• Less damage because of flood mitigation. 

 

According to the guidelines the following benefits can be included under certain conditions, 

but are not taken into account, as they are very uncertain and cannot be calculated in a 

reliable manner: 

 

• Sale of sand and rock related to the construction of the canal. In the case of the 

Hidrovía Continental the excavated material will be mainly silt with no commercial value; 

• Increase in welfare for communities and agglomeration benefits; 

• Changes in land use patterns (structural economic shift) . 

 

On the cost side, it especially concerns the hard investments by public parties, as has been 

explained before. A difference is made between the investments and the annual running cost. 

This concerns: 

 

• Construction cost for the canal, ports, bridges, connecting infrastructure, etc.; 

• Land acquisition; 

• Logistic centres and land development; 

• Operation and maintenance. 

 

These costs are separated for navigation, drainage and irrigation. 
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A major risk in carrying out an SCBA is double counting of benefits, e.g. both on the producer 

and consumer side. The benefits are therefore calculated as the additional benefits related to 

the construction of the canal, ports, logistics zones, etc., and only those that can be quantified 

in a realistic way. 

 

For this SCBA, the following costs and benefits have been included in the calculation: 

 
• Costs: the investment costs for infrastructure and the maintenance costs are based on 

the input obtained from INA, presented in the report ‘HIDROVÍA CONTINENTAL, UNA 

PROPUESTA DE DESARROLLO PARA LA ARGENTINA’ (2018). Missing information 

has been estimated using own assumptions based on similar international projects; 

• Benefits:  

 Incremental transport costs savings and external costs savings based on a modal 

shift of maximum multimodal potential; 

 Logistics centre or zone activities ; 

 Revenues of waterway charges; 

 Benefits of increased production due to irrigation; 

 Waterlogging mitigation (conservative estimate). 

The following aspects have not been included at this stage: 

 
• Increased economic activity along the canal (now limited to three logistics centre or 

zone activities for some scenarios); 

• Benefits of improved rail connection. The construction of a new railway to Port Bahía 

Blanca has been included in the costs, but not in the benefits; 

• Increase in welfare for communities (agglomeration benefits); 

• Changes in land use patterns (structural economic shift). 

 

The SBCA model has been delivered in a separate Excel file, which also presents the 

underlying assumptions. 

 

The feasibility of the Hidrovía Continental depends on the combination of benefits, and a 

single category of benefits will not be sufficient to justify the project. Navigation alone will not 

lead to positive figures; neither will drainage or irrigation. Even the combination of those three 

components will not lead to a significant positive value. The main factor that might turn the 

project from not feasible to feasible is the added value that could be achieved by creating 

economic activities along the canal. From a logistic viewpoint, this especially relates to the 

creation of zones for logistic activities and light industries, leading to both generated traffic for 

the canal and new jobs, direct and indirect. Experiences in other countries show the great 

economic impact of such activities. The next section deals in more detail with this issue. 

A.4 Logistic zones along the canal 

 

The creation of logistic activities along the canal can be a major factor in realizing added 

value of the canal construction. It could result in additional flows and new jobs. The added 

value of these activities will be relatively high compared with transport and transshipment of 

bulk commodities, as it concerns more containerized cargoes, consumer goods, packed food 

stuffs, industrial goods, machinery, components, etc. The chances to develop the Hidrovía 

Continental into a feasible project will significantly increase when the creation of logistic 
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activities is included in the scope of the project. This section presents an outline of the 

approach and an estimate of the effects. This is based on international experiences in 

developed as well as developing economies. Benefits can be grasped in different locations 

and situations. Studies and projects in Europe, the US, India and Egypt are taken into 

account to determine the variables and values to be used. The figure below shows the 

different types of impacts of a logistic centre or a logistic zone. 

 

 
Source: STC-NESTRA. 

 

The freight-flow analysis shows that the potential for future use of the canal is especially 

formed by large flows of bulk commodities such as agriculture products. The Hidrovía 

Continental can be used for other types of cargoes. In other waterway basins, commodities 

and cargo types such as containers, break bulk, roro and packed chemicals are very 

common. 

 

Where bulk transport can be considered as a type of ‘captive’ cargo for IWT, the other types 

of cargo mentioned are more footloose in terms of mode choice. Especially the last-mile 

connectivity is a major issue here. Cost advantages of using the waterway are quickly offset 

by the cost of last-mile transport by truck. 

 

Cargo generating activities close to the waterways lower the threshold for new IWT-related 

services and increase possibilities for cargo bundling. 

 

This aspect is often not taken into account in the planning of waterways and waterway-related 

infrastructure, with the result that the planning of logistic zones, industrial zones and 

economic zones does not take the characteristics of waterway transport into account. Zones 

are planned especially because of highway connectivity. The result is that most of these 

zones are located at landlocked locations, making the step or the barrier to the use of IWT 

big, often too big. 

 

Experiences and studies in some of the major IWT basins (e.g. along the Rhine, Yangtze, 

Ganges, Danube and Nile), but also along smaller waterways (e.g. Magdalena River, Rhine-

Main-Danube Canal, Dnipro River), show that creation of logistics zones along the waterways 

is a real stimulator for IWT and a generator of new freight flows on the waterways. 
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In practice, an integrated planning of economic activities, industrial activities and waterway 

infrastructure development is not very common. This has to do with the split responsibilities of 

the waterway authority planning and developing the waterway on the one hand and the local 

government responsible for physical planning of the land side on the other hand. 

Environmental aspects can play a role, e.g. limitations in some waterways of locating 

economic or industrial activities along the waterway. 

 

A logistic zone, also called freight village or freight platform, is a combined and concentrated 

development of a multimodal terminal or port, with logistics companies, warehouses, and in 

most cases light industries. The figure below illustrates the functional area of a typical logistic 

zone. 

 

 
Source: Wagener & Herbst – STC-NESTRA. 

 

Creation of logistics zones on selected locations along the Hidrovía Continental will produce 

an IWT freight production and attraction point. This could relate to container handling, 

container freight station (CFS) activities, warehousing and distribution, but also to specific 

types of industrial activities that would be allowed along the waterway (e.g. light 

manufacturing, agro processing and storage, packed chemicals, barrels, etc.). 

 

How much cargo would such a zone generate? An answer to this question can be based on 

references from the best practices in the development of logistic zones and freight villages, as 

well as on some studies in which STC has been involved or still is involved. This is partly 

based on ongoing and not yet published work. 

 

Considering that the Hidrovía Continental would be built in an area with low population 

density, the potential to create multiple logistic zones is limited. Three zones have been 

included in the SCBA, to be developed sequentially in the project period along with port 

development, at specific distances along the canal and of a limited size (40 ha). Each zone is 

to be divided into public utility areas, a multimodal terminal, warehouses and distribution 

centres (DCs), private commercial areas, office buildings, and connecting infrastructure. 

Typical throughput of such a zone is estimated at 500,000 tons per year on the multimodal 

side. 
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Most logistics zones are initiated and developed by the public sector in a public-private 

partnership. The public sector acts mainly as landlord. Private investors invest in warehouses 

and may operate terminals. 

 

The benefits that can be included in the SCBA relate to the newly generated cargo flows, on 

the same basis as for the shifting existing flows, as well to the new economic activities. As a 

rule of thumb 3,600 direct jobs are involved in a 100 acre (40 ha) zone, and with a multiplier 

of 2.5, a number of 7,200 indirect jobs can be added. Benefits for the government that can be 

included in the SCBA are the income tax related to these jobs, and the higher land lease price 

for the area. The analysis differentiates between logistic land use and agriculture land. 

 

An example of a logistic zone or freight village along a waterway is given below. 

 

 
Source: Wagener & Herbst, picture Lutra GmbH 

A.5 How to make it happen and possibilities for improvement 

 

The freight flow analysis and the SCBA start from the assumption that freight flows will follow 

the lowest cost route. This is in line with the modal-choice analysis and with practices in other 

mature waterway basins. In practice, much has to be done to actually move these flows to the 

waterways. This is relatively easy for the captive markets, but more difficult for flows where 

other modal and multimodal options exist. 

 

The SCBA only takes into account the hard measures on the government side, but, as argued 

earlier, other measures are needed to move cargo to the waterways. These measures are to 

be coordinated in a development plan. 
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The main focus is to develop an IWT system which is competitive to single-mode transport, 

which is safe and which is environmentally sound. At the private side this includes 

optimization of transport facilities and equipment focused at transport capacity, improved key 

performance indicators (KPI) and low cost. From the government side a series of soft 

measures has to be developed that relate to the promoting of IWT and the supporting of a 

higher modal share and volume increase of IWT. The government has to develop an 

appropriate IWT management model, which also contains a package of accompanying 

measures, needed for system support and monitoring. 

 

A typical IWT development plan consists of several well-balanced components as presented 

in the example below. This figure was prepared for existing waterway improvement projects, 

but can be applied to the new Hidrovía Continental as well. 

 

 
Source: STC-NESTRA. 

 

Soft and accompanying measures are necessary to attract cargo flows to the Hidrovía 

Continental, since the construction of infrastructure alone is not a guarantee for traffic 

generation and diversion of traffic to the waterways. It is a prerequisite though. 

 

The scenarios presented earlier show that the government can follow different strategies 

here. The first strategy is passive and leaves all to the market forces and the private sector, 

and limits government financial input to the basic hard measures. The second strategy is 

more active and contains measures that the government can take without directly influencing 

the market structures and without requiring large state budgets. This is for example the 

development of the required urban planning strategy including the logistics component, 

establishment of a taskforce consisting of industry and government agencies, set-up of a 

promotional agency, and set-up of promotion and awareness campaigns. 
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The next step includes measures such as setting emission standards for the different modes. 

Weight limitations for trucking could be implemented but will affect the cost of alternatives of 

IWT, which leads to a third strategy of active stimulation of IWT. This is the ideal situation, 

where the government agencies involved in IWT set up a stimulating policy for IWT 

development containing a well-balanced package of incentives and measures. This will 

require a financial input, and it will affect the cost comparison between IWT and single- and 

other multimodal systems. Measures can either decrease IWT cost or increase cost in other 

modes. The first type of measures is preferred. 

 

Instruments and measures that have been successfully implemented in other waterway 

basins contain fleet innovation programmes, incentives for the development of low-emission 

and low-energy-use vessels, establishment of networks of logistics advisors, exemptions on 

fuel tax, lowering of waterway user charges or free waterway use, subsidies for realising 

transhipment facilities along the waterways, etc. 

 

In this pre-feasibility study, it is not possible to prepare a full analysis of realistic scenarios. 

The SCBA has been limited to determining the effect of certain measures and to analysing 

the sensitivity. Once the pre-feasibility study gives a result that is positive, a next step will 

contain the development of the sets of measures in an open dialogue with the stakeholders in 

Argentina. 

 

The following table provides a summary that STC-NESTRA prepared for the World Bank. It 

gives an insight in how inland shipping is promoted and stimulated on several of the main 

waterways in the world. This table shows that a governmental support programme is essential 

and that application of similar mechanisms has to be considered for a successful Hidrovía 

Continental project. 

 

Promotion and incentives to develop inland shipping through institutions in some major 

waterway areas: 

US EU China 
The Department of Transport in its 
policy promotes the use of inland 
shipping as an alternative to other 
modes of transport. MARAD is the 
implementing body for this policy. 
 
Much is left to the market, and 
incentive schemes such as in Europe 
or China are not present. 
 
Promotion especially relates to 
providing quality infrastructure, so as 
to accommodate the expected 
growing volumes on the US 
waterways. 
 
There is a big gap to be covered, as 
many of the structures are over 50 
years old, and in urgent need of 
maintenance and rehabilitation. 
Currently the sector is confronted 
with delays because of non-optimal 
lock operations. 
 
Amongst other USACE is busy 
implementing RIS, lock planning 
systems, so as to allow the operators 
to work with greater efficiency. 

European Union/EC  
On European level, the NAIADES 2 policy 
package is set up to move more freight 
transport onto Europe’s waterways while 
reducing emissions. It seeks to create the 
conditions for inland navigation transport to 
become a quality mode of transport. It sets 
out the program for policy actions in the field 
of inland waterway transport for the period 
2014-2020. Actions are taken in several areas 
(including quality infrastructure; quality 
through innovation; smooth functioning of the 
market; environmental quality through low 
emissions; skilled workforce and quality jobs; 
and integration of inland navigation into the 
multimodal logistics chain. 
 
Under the TEN-T Funding Instrument, there is 
the possibility to apply for grants to carry out 
research and demonstration projects. Under 
the Horizon 2020 research and innovation 
program there are several projects to come up 
with solutions to green the inland shipping 
industry. LNG Breakthrough is an example, co-
funding for building and outfitting of inland 
LNG vessels. 
 

On national level 
The inland river ships belong to the operational 
assets of companies and therefore the national 
government has the general perspective not to 
invest in inland vessels. However, to encourage 
structure changes of the inland river shipping 
capacity, promotion of ship standardizations and 
improve the capacity of the inland waterway 
transport service, and greening (alternative 
energy), MoT in recent years has launched 
several economic incentive policies. These 
policies are illustrated by delivering certain 
scrapping subsidies for a selected number of 
vessels according to certain qualification (size, 
age, etc.) and making a funding available to 
encouragement to construct standardized new 
inland vessels and inland vessels operating on 
LNG (new vessels + retrofits).  
 
Also, incentive / stimulation programs are 
launched to encourage more cooperation 
between ports, privatization of shipping 
companies / barge operators and intermodal 
development (linkage water – rail at inland 
terminals). 
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US EU China 
 
The sector is lobbying with 
consecutive administrations to 
increase federal budgets to go to the 
waterways, so far with limited 
success. 

Furthermore, the EU in recent years had 
various actions programs related to modal 
shift / support services: 

 Marco Polo program: aims to shift 
freight from the road to environmentally 
friendly modes (now abolished); 

 European Logistics Advisory Network: a 
bottom-up approach to realize modal 
shift from road to IWT through external 
logistics experts. 

 
Focus however is no longer on modal shift, but 
more on finding new cargoes for waterways 
and on integrating IWT in multimodal supply 
chains. 
 

National / regional governments 
National administrations, being either the line 
ministries or appointed implementing 
agencies, can have specific or structural 
promotion / stimulation programs for IWT. 
Also, related to vessels, scrapping funds or tax 
deductive schemes are or have been in place 
to modernize the fleet and currently there are 
initiatives in place for reduction of emissions. 
 
Concerning the promotion of IWT as mode, 
there are several specialized IWT promotional 
agencies in Europe, such as Bureau 
Voorlichting Binnenvaart (the Netherlands) 
and Promotie Binnenvaart Vlaanderen 
(Belgium). These agencies are independent 
organizations that aim to promote and raise 
awareness of IWT. These organizations 
depend on funds from third parties obtained 
through partly from projects (from the 
national and/or European governmental 
bodies), but mostly from the support of the 
industry itself. At a European level, these IWT 
promotional bureaus are part of Inland 
Navigation Europe (INE), which acts as a 
platform for promotion of IWT in Europe. 
 
In a few cases the promotion agencies also 
support companies in developing new IWT 
services, through their network of logistic 
advisors. 
 
Some European countries have IWT 
innovation centers, specifically aiming at 
studying, developing and piloting promising 
new technologies in the field of greening, ICT, 
and innovative operational concepts leading 
to new markets for IWT. 

Implementation of IWT Promotion is mainly is a 
responsibility of local governments, for example 
through the various shipping exchanges in IWT 
provinces. Typically, these shipping exchanges 
have the following functions:  

 provide financial support for intermodal 
transport / infrastructure; 

 loan guarantee for new build vessels; 

 support inland shipping through initiating 
inland shipping P&I insurance service; 

 capacity building and training for human 
resources; 

 public information services; 

 independent EDI center services. 

 

Source: STC-NESTRA for World Bank (unpublished). 

 

Another discussion that has to follow in the next stage is the analysis of the preferred 

management model for the new waterway. This can be done in a government model with a 

waterway agency, a concession model or otherwise, with different financing and cost 

recovery options. The ideal model does not exist and different practices are followed in 

different countries and waterway basins. The Rhine model, for example, does not allow 

waterway user charges and governments are fully responsible for the management of the 

waterways. 
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The unpublished report for the World Bank indicated above contains a number of other 

interesting and relevant comparisons of IWT systems and IWT management practices around 

the world. Some of these are presented below, as a step towards a dialogue with the 

stakeholders in Argentina. 

 

Main policy and administrative institutions: 

US EU China 

Maritime Administration of 
the US Department (USDOT) 
of Transportation (MARAD) 
USDOT has responsibility for 
developing overall Federal transport 
policies. In the IWT sector it is also 
specifically responsible for vessel and 
navigation safety. The executing 
agency for IWT is the MARAD, one of 
the operating administrations of 
USDOT. 

European Union/EC  
The EU member states have transferred part 
of its responsibility, in the field of IWT it 
relates to infrastructure development 
(corridors, connections of international 
importance), functioning of and access to the 
IWT market, safety and technical regulations, 
and specific policies and programs. 

State Council 
The 5-year plans set the targets for overall policy 
and development. In specific cases, the SC can 
issue policy papers, e.g. in the field of IWT the 
"Opinions on accelerating the development of 
the Yangtze River and other inland water 
transportation". 

 

 River Commissions (based on 
international treaty)  
The main one is the so-called Rhine 
Commission (CCNR), with the main task to 
safeguard freedom of navigation and to 
monitor uniform technical regulations on the 
Rhine and its tributaries. Most of EU 
regulations are based on the Rhine convention 
There are several other river commissions 
with less powers. 

Ministry of Transport 
MOT is responsible for developing national 
policies and legislation for waterborne transport, 
and besides for the implementation of projects 
related to the construction of waterways, port 
terminals. 
 
Following the 5-year plan and policy papers, 
MoT develops its own implementation program. 

 
 National Governments 

In most countries Ministries of Transport are 
responsible for implementing EU policies and 
for additional/specific national IWT regime. 
Agencies are made responsible for operational 
tasks and implementation. 
 

Regional Governments 
In addition to national systems, responsible 
for lower waterways. 

Yangtze and Pearl River Navigation 
administrations  
The river commission fall under MoT and are 
responsible for navigational affairs. They follow 
MoT guidelines and policies. 

 United Nations Economic 
Commission for Europe (UNECE) 
UNECE promotes economic development in 
Europe, its work in the IWT sector is largely 
concerned with agreement and compatibility 
of standards for international movements of 
goods (wider than EU), especially in the field 
of safety and environment. 

Provincial governments and 
navigation authorities 
Responsible for regional implementation, 
following MoT’s guidelines and instructions, and 
for initiating local and regional projects. 

  Maritime Safety Administration 
Also under MoT, responsible for safe transport, 
including traffic management. Present at 
different government levels. 

In several countries, special agencies for IWT have been set up, covering (almost) all aspects of governance and development of IWT. Tasks 
which are in other cases done by the line ministry. These agencies normally work under the supervision of these line ministries, and act as 
public entities. There are exemptions, for example in Austria, where the waterway agency is a public corporatized entity, constituted as per 
private company laws, motivated by the need for increased flexibility in hiring, budget and expenditure management. 

Source: STC-NESTRA for World Bank (unpublished). 
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Infrastructure planning: 

US EU China 

US Army Corps of 
Engineers (USACE) 
On federal level for waterway 
related infrastructures. 

European Union/EC  
A change took place from modal planning 
to the development of multimodal 
transport corridors (TEN-T) of 
international importance. Priorities are 
made based on added value to the 
functioning of the corridor. 
 
The distinction is made between the core 
network and the comprehensive network, 
the corridors being the first step to realize 
the core network. 
In the TEN-T regulations it is stated that 
Member States shall ensure that on the 
Comprehensive Network “rivers, canals 
and lakes are maintained so as to 
preserve Good Navigation Status (GNS) 
while respecting the applicable 
environmental law”.  

Ministry of Transport 
Responsible for the waterways above a certain class 
and under the river commissions, following the 5-year 
plans. 

Regional/Municipal 
Governments 
Regional waterways, inland ports. 

National Governments 
National waterway planning, including 
submission of projects for TEN-T corridors 
and core network. 
 
In many countries, the planning of 
waterways is assigned to executive 
agencies, e.g. the public works agency or 
the waterway agency. 

Provincial governments 
Waterways in the province under a certain class, and 
port development. 

Private sector 
Terminals are developed by private 
parties. 

Regional/Municipal 
Governments 
Regional waterways, inland ports. 

Private sector 
Terminals are developed by private parties, in practice 
large number are companies set up by local 
governments. 

 Private sector 
Normally speaking terminals are 
developed by private parties. 

 

Source: STC-NESTRA for World Bank (unpublished). 

 

Infrastructure construction and waterway maintenance: 

US EU China 
The US Army Corps of Engineers 
(USACE) is responsible for 
construction and maintenance for 
the federal waterways. 
 
For the execution of the works 
service level agreements are made 
with private suppliers. 
 
USACE also maintains the harbors. 

In most cases the executive agencies are 
responsible for construction and 
maintenance of the main waterways and 
structures. 
 
Work is normally outsourced to private 
parties via performance based contracts. 
 

Depending on the classification of the waterways, this 
is the responsibility of the bureaus of navigational 
affairs and the provincial waterway bureaus. The works 
are done under more and more under performance 
based contracts and other contracts by private parties 
and government owned construction companies. 

On some South American waterways, waterway development is done in the ‘design build operate and transfer’ model with long term 
contracts with private entities, including maintenance 

Source: STC-NESTRA for World Bank (unpublished). 
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Infrastructure financing and funding: 

US EU China 
The budgets for construction and 
rehabilitation is shared on a 50-50 
based between federal funds and 
the users, through the Inland 
Waterways Trust Fund (IWTF). On 
the major waterways, there is a 
fuel tax system, which is the basis 
for the IWTF. 
 
Operation and maintenance 
entirely comes from federal funds. 
 
Funding is far from accurate, and 
lack in maintenance of especially 
locks has resulted in increasing 
delays of vessel fleets. Nearly 50% 
of vessels is delayed with average 
delay increased from 64’ (2000) to 
121’ (2014). 
  
There is also a Harbor Maintenance 
Trust Fund (since focus is on 
waterways, this is not described). 

On the European level, projects can 
receive part financing in the framework of 
the TEN-T corridors. This only applies to 
priority projects. 
 
Since there is a freedom of navigation and 
barrier free IWT on the major European 
waterways, the funding for construction, 
rehabilitation and maintenance normally 
comes from government budgets. User 
charges for the main waterways (Rhine 
basin, Danube) therefor do not exist. 
 
Port dues are common however, and on 
smaller waterways, charges can exist. 
 

IWT funding in China comes from several sources:  
- Specific IWT Fund  
- National Infrastructure Fund  
- Provincial Infrastructure Fund  
- Bank loans, domestic and international 
And private and enterprise investments 
 
The specific IWT fund is filled through a port 
construction surcharge and vessel sale surcharge. 
 
Fairway maintenance resources for the trunk lines 
come from central government. For smaller 
waterways, the local government provide funding 
through port cargo dues, lock passing fees, and 
hydropower complex electricity revenues. 
 
Before 2009, there was a fairway maintenance fee and 
inland cargo surcharge, after 2009, they were replaced 
by a fuel tax system where part of the fuel tax goes to 
MoT for fairway maintenance, and part is left at local  
level government for side rivers’ fairway maintenance 
works.  
 
Other funding sources relevant for IWT concern the 
hydropower complex construction and operation, and 
the Port and Shipping Investment Platforms (local 
government level public enterprises take care of 
infrastructure investment, logistics zones). 
 
Several provinces, e.g. Chongqing, have set up its own 
IWT fund. Local tax levied from IWT infrastructure 
operators is returned to the Chongqing Transport 
Committee that manages the IWT fund. 

The South American waterways described before, have a river fee, or tolling fee, and separate agencies/companies are responsible for 
collecting the fees and maintaining the waterways. The funding is a combination of budget allocation and river tolling fees, where the part 
of river tolling fees is only a minor part. 

Source: STC-NESTRA for World Bank (unpublished). 

 

User charges and cost recovery: 

US EU China 
See the previous point: user 
charges are related to fuel tax and 
the IWTF. 
 
User charges are only used for 
construction and rehabilitation and 
50% is covered through user 
charges. 
 
The federal budget costs of 
maintenance and operations are 
significantly higher than the 
construction and rehabilitation 
budget. 
 
The cost coverage through user 
charges is then only a small part of 
total cost, the estimate is that 10-
15% is covered through user 
charges. 
 
 
 

In the Rhine-Main-Danube basin there is 
no user charge, as this is conflicting with 
the international conventions in these 
basins. Port dues are common. 
 
On smaller waterways, national, local, or 
recreational, charges can exist. This can 
be a tolling fee, based on type and size of 
vessel, lock fee, etc. 
 
Cost recovery on the EU waterways is 
logically very low, although no reliable 
data is available, studies suggest that it is 
well below 10%. 

The Chinese system replaced the previous fee system 
with a fuel tax system in 2009. No reliable data is 
available on the part covered by the user charges, as 
the funding of IWT is a complex matter and divided 
between many parties. 
 
Before the reforms in 2009, they were believed to be a  
range of 50-70% for operating and maintenance costs 
and less than 20 percent for capital costs. 
 
Although no data is available, it is believed that the 
shares have decreased due to the huge central 
government programs for stimulating IWT and 
incentives related to that. 
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Tolling on inland waterways is a common phenomenon in many countries, either through fuel tax, lock fee, a charge based on distance and 
ship size, or otherwise. Cost recovery through user charges in all cases covers only a small share of total funding of the construction, 
rehabilitation, maintenance and operations of the waterways. In the case of the concessioned South America waterways this is between 2 
and 25% (on four waterways studied). 
 
An interesting situation exists in France, at the same time it is unique.  The mission of the French waterway agency (VNF) goes somewhat 
beyond management of IWT, as an important part concerns the water management in France. VNF executes the charges for the use of 
surface water by agriculture and industry, comprising (nuclear) power plants. These charges contribute to almost 1/3 of the annual budget 
of VNF, large part is reserved for maintenance and investment in waterways. More than half of the budget is provided by the State, the 
remaining part coming from the return on various other fees, including river fees. The investment part of the budget is for more than 50 % 
covered by revenues which VNF was able to generate (charges). 

Source: STC-NESTRA for World Bank (unpublished). 

A.6 Modal choice (source: STC-NESTRA) 

 

IWT offers an alternative for road and rail, and is competitive in terms of costs and volumes 

transported when conditions are right. Time is always an issue, but becomes of less 

importance thanks to better planning in supply chains, road driving restrictions and 

congestion. IWT proves to be competitive even on short distances. Frequency of service is 

also a factor of importance, and so are possibilities to align inland shipping schedules with for 

example the schedule of departures of ocean going vessels. 

 

Compared to transport by road, multimodal services face specific challenges. A major barrier 

is the required additional transhipment and pre- and end-haulage operations, often resulting 

in higher door-to-door costs and longer lead times compared to direct trucking. This holds in 

particular when the origin or the destination is not located close to waterways or railway 

terminals. 

 

Nonetheless, multimodal transport can be set up in a way to be competitive with unimodal 

transport (e.g. costs, emissions), especially if the customer does not recognize that the 

transport is multimodal. For instance, the final customer or shipper sees a truck at his loading 

and unloading site or dock. This truck has to be on time and flexible. Additionally, the total 

cost of multimodal transport has to be competitive with the cost of the unimodal transport, so 

that the customer is able to deliver a product at a competitive price. 

  

As long as the requirements regarding time, flexibility and cost are met, the customer does 

not mind whether the cargo is transported directly by truck or whether the truck is part of a 

multimodal transport solution. 

 

IWT more and more becomes an integrated part of these multimodal supply chains, where it 

is no longer a question of a single-mode choice. This differs from previous years, when IWT 

was developed and used as a stand-alone mode of transport. 

 

Shippers are the key decision makers in transport. They strive for a balance between supply 

chain cost and customer satisfaction in terms of reliability, punctuality and flexibility with 

respect to how the clients receive the ordered goods. Shippers are more and more aware of 

the increasingly congested and fuel-intensive road transport whereas inland waterways still 

have a large capacity and potential to accommodate the projected growth of freight flows in a 

more sustainable way. 

 
  



 

 

 

11201306-000-ZWS-0025, December 17, 2018, final 

 

 

Pre-feasibility study of Hidrovía Continental in Argentina 

 
A-27 van 56 

 

Therefore, modes need to be combined to optimize logistic chains so that friction costs 

associated with interchanging between different modes of transport are as low as possible. 

The emphasis on measuring and reducing transport emissions is increasing, as shippers are 

called upon to report on the environmental impact of their supply chains. Recourse to railways 

and inland navigation together with adequate supply chain planning could improve 

environmental performance and reduce the overall transport costs, as well. 

 

The PLATINA2 project has developed a conceptual framework for modal choice (see figure 

below). The framework shows that aspects such as the location, network quality, legal 

framework, economic factors and external factors influence both the quality and the costs of 

transport. 

 

 
 

The PLATINA2 project reviewed a number of practical cases, from which it became apparent 

that the most important criterion to select the transport solution is the total door-to-door cost. 

However, shippers are prepared to accept, for a certain period, a higher transport cost as 

long as the economic advantage on a mid-term or a long term is demonstrated. 

 

Furthermore, although environmental reasons are often mentioned as strategic driver, a shift 

to multimodal transport is usually only implemented if there is an economic advantage on 

business level. 

 

Especially in the Netherlands innovations in the integration of IWT in supply chains has taken 

place (initiated for example through the IDVV project). Break-even distances for the use of 

IWT have decreased enormously, as the table below illustrates. The distances in the table are 

based on a number of case studies of different shipments (source: Panteia). 
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Type of transport Break-even distance 

for containers 

(km) 

Break-even distance 

for dry and liquid bulk 

(km) 

“Wet” link 20 – 40 20 – 40 

Pre- or end-haul transport 60 – 100 80 – 120 

Pre- and end-haul transport 225 - 250 180 – 200 

 

In IWT so-called ‘captive’ markets exist. These are the flows of bulk commodities from port to 

inland terminals where the industries or power plants are located along the water, as well as 

the flows from production areas of agriculture products to the export ports. These 

commodities are normally transported in large volumes in big convoys or vessels and cost per 

ton is just unbeatable in IWT. 

 

 



 

 

 

11201306-000-ZWS-0025, December 17, 2018, final 

 

 

Pre-feasibility study of Hidrovía Continental in Argentina 

 
B-1 van 56 

 

B Study tour programme 

The study tour to the Netherlands took place from 11 to 15 June 2018. The programme is 

given below. 

 

 Time Activity Location 

Day 1 

11/06  

 

“Training 

day”: 

Adaptive 

delta 

planning 

9:00 – 9:30 William Oliemans – Delta Programme and 

introduction to the day 

Deltares 

(Pavilion 1) 

9:30 – 10:00 Nathalie Asselman – Delta Plan and flood risk 

management  

10:00 – 10:30 Judith ter Maat – Scenario development 

10:30 – 11:00 Coffee Break 

11:00 – 11:30 Marjolijn Haasnoot – Adaptation pathways 

11:30 – 12:00 Hans Aalderink – Water quality and adaptive 

planning 

12:00 – 13:00 Lunch 

13:00 – 13:30 Jaap Kwadijk (and Pablo Spalletti?) – Knowledge 

for delta and river management  

13:30 – 14:00 Gerard Blom – Institutional aspects of the ‘Room 

for the River’ programme 

14:00– 14:30 Tom Buijse – Danube and restoration  

14:30 – 15:00 Johan Boon - Tools and instruments for river 

research  

15:00– 15:30 Coffee Break 

15:30 – 16:00 Jaap Kwadijk, Gerard Blom, Tom Buijse 

Open discussion on ‘Rivers and Deltas’ 

16:00 – 17:00 Erik Mosselman – Visit to experimental facilities 

Day 2 

12/06  

 

Parallel 

activities, 

working 

on the 

projects 

9:00 -12:00 Paraná project: INA – TG – WUR – Deltares 

Waterways project: INA – DELTARES – STC 

Deltares 

(High Tech) 

12:00 – 

13:000 

Lunch   

13:00 – 13:30 Jos van Alphen – Dutch Delta Plan and 

stakeholder process: reflection on international 

experience 

Deltares 

(High Tech) 

13:30 – 17:00  Paraná project: INA – TG – WUR – Deltares 

Waterways project: INA – DELTARES 

19:00 – 22:00 Social Dinner van der 

Dussen (Delft) 

Day 3 

13/06 

 

Smart 

logistics 

at STC 

and 

Excursion 

9:00 – 9:20 Silvina Pereira (STC-Group Holding) – Welcome 

and introduction STC-Group and NESTRA 

STC - 

Rotterdam 

9:20 – 9:40 Nathaly Dasburg (STC-Group Holding) – 

Introduction to international inland waterway 

transport 

9:40 – 9:55 Richard van Liere (STC-NESTRA) – Managing 

waterways: coordinating the development and 

maintenance of inland waterways 
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 Time Activity Location 

09:55 – 10:25 Harrie de Leijer (STC-NESTRA) – International 

best practices on smart logistic concepts for inland 

waterway transport 

10:25 – 10:40 Coffee break  

10:40 – 11:40 

Nathaly Dasburg, Harrie de Leijer and Richard van 

Liere Group discussion: 
 Feasibility of smart logistics concepts in Argentina 

 Road and inland waterway transport: creating win-win 
solutions 

11:40 – 12:00 

Silvina Pereira (STC-Group Holding) – Tour STC-

Group and visit to the crane and inland waterway 

simulators 

12:00 – 13:00 Lunch  Hotel New 

York 

13:00 – 17:00 Visit to Port of Rotterdam and surrounding areas Rotterdam 

Day 4 

14/06 

 

Excursion 

09:15 – 11:15 Delft – Venlo Bus 

11:15 – 13:00 Venlo Trade Hub Harbour Venlo 

13:00 – 14:00 Lunch in bus to Maasbracht Bus 

14:00 – 15:30 Visit Maasbracht (Traffic Control Centre & lock) Maasbracht 

15:30 – 17:00 Maasbracht – Lent Bus 

17:00 – 21:30  Room for the River (Erik Mosselman) and dinner  Lent, Nijmegen 

21:30 – 23:00 Lent – Delft Bus 

Day 5 

15/06 

 

Match 

making 

day 

 

9:00 – 9:30 Erik Mosselman and Angel Menendez – 

Presentation of the Inland waterways Project  

Deltares 

(Colloquium) 

9:30 – 10:00 William Oliemans and Angel Menendez – 

Presentation of the Parana Delta Project 

10:00 – 10:30 Coffee break  

10:30 – 12:00 Short pitches by invited companies 

12:00 – 13:00 Lunch 

13:00 – 14:30 Presentation of the projects and discussion with 

Secretary Bereciartua  

Deltares 
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