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Introduction

The efforts of governments of many developing countries and donor agencies to
improve rural mobility have so far been focused on improving and expanding road
infrastructure networks. Over the many years there has been massive spending on rural
road provisions, yet the interventions have not effectively resolved the rural mobility
burden, particularly in developing countries. Though rural populations are quite large,
generally exceeding 70% of total populations in developing countries and characterized
by low motorised vehicle ownership, the planning philosophy followed by local
executing authorities remains auto-mobile dependent.

In the context of Sri Lanka, if the current school of thought is allowed to continue i.e.
provision only of paved accessibility as the sole solution to resolve the rural mobility
burden, the ongoing program which commenced in 2005, with an annual paving rate of
approximately 530km per year (assuming a liner trend) will need another 122 years to
have the whole rural network (64,660km) to be paved. Further the planning philosophy
which is auto-mobile dependent has not yet explored the potential benefits of already
available alternative modes including non-motorised and intermediate modes (Granie R,
Kumarage A, 2011). As such current rural mobility solutions are not optimized, hence
not commensurate with the existing demand and supply parameters.

Martin L (2003) modified the life course theory of Salomon I (1983) by adding
temporal dimension, and distinguished three life style domains with the objective of
understanding the travel behavior of an individual. The version of Martin L (2003) was
modified again by the author (Granie R.J.,2011) and distinguished four life style
domains to simulate the total longitudinal trajectories in the mobility domains of rural
village commuters. Estimation of demand for mobility by income groups by the year of
analysis is carried out by mapping mobility biographies of the four life style domains
thus distinguished based on age groups.
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Further an approach is presented to model “mode choice decisions” to have initial
estimates for demand by modes in the future year of analysis. Matching interventions to
suit the projected demand are determined by referring to knowledge bases, and optimum
options are selected based on an appropriate benefit/cost (B/C) tool.

This paper presents a conceptual decision support framework based on an intégrated
approach to facilitate arriving at optimum decisions over the provision of rural mobility
solutions. Research findings could be used to formulate an evidence based national
policy framework for rural mobility provision in developing countries in general, and in
particular for Sri Lanka.

Objectives

The main objective is to develop a conceptual decision support system (DSS) based on
an integrated approach to facilitate the estimation of rural mobility demand and to
derive optimum mobility solutions for a future year of analysis. To achieve this
objective the following specific objectives were formulated.

a. Develop an appropriate methodology to estimate the demand for mobility (total
# trips) by village commuters by the future year of analysis

b. Develop an appropriate methodology to model mode choices by the future year
of analysis

c. Compile available global, local and location specific knowledge bases on
recommended solutions for mobility demand by different modes.

d. Derive a set of matching mobility interventions to suit the projected trips by
modes making reference to the knowledge bases.

e. Selection of optimum mobility intervention(s) based on an appropriate Benefit-
Cost analytical tools.

f. Validation of the model outputs

Methodology

Methodological framework was developed to achieve the specific objectives stated
above. Brief outline of the conceptual decision aid system is illustrated in figure 1.

Figure 2 illustrates the process of mapping the mobility biography of a life style domain
(example - “employed (25Y-60Y)” under the low income category).
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Figure 1 : An Outline of the Conceptual Decision Aid System

Estimation of demand for mobility by mapping
mobility biographies-MODEL-1

Modeling the mode choice
decisions -MODEL-2

A

A 4

Estimated demand for mobility by modes by the year of
analysis.

Knowledge bases of recommended solutions (Global,
local and location specific)

&

\ 4

Desirable mobility intervention/s

\ 4

Benefits Costs analysis to select optimum mobility intervention/s

i

OUTPUT Model validation

 §

Modeling mode choice decisions is carried out to arrive at initial estimates of demand
by modes by the year of analysis. Matching interventions to suit the projected demand
by modes are determined by referring to the knowledge base. In case more than one
matching solution is found a benefit cost analysis is carried out to select the optimum
solution.

To validate the model outputs, model is applied to a village and model derived solutions
are compared with already existing solutions in terms of benefits and costs.
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Figure 2: The process of mapping the mobility biographies. Example, for the “low
income group” using the four life styles, i.e. childhood (0-6), school hood (7-23),
employ hood (24-60) & elder hood (>61)
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Here, koa, K14, Kz,, are constants, Fy,, F,, F3, are independent influential variables as determined by
the multivariate regression analysis. “# Trips” is the continuous dependent variable.

Fiag Faag Faag are growth functions of the independent influential variables. Growth
functions are to be established by time series analysis.. Accordingly total # trips of the low
income group of a typical village can be expressed as Xftrips (0-6) +X#trips (7-23)
+2#trips (24-60) +>#trips (>61). A similar modeling process is to be carried out for
“middle” & “high” income groups
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Results

To illustrate the architecture of models’ major outputs, predictive abilities between
variables were examined using SPSS (13) using a data set of a life style domain
“employed (age 25-60)” of low income group. Initially linear models were considered.

# Trips per week = 6.24 + 5.38[f (Male)]-2.19[f (Accessibility)]...... ... <e+eeemn€quation O1
#Trips per week (walk) = 2.7 + 2.8[f (Female)]-0.15[f (access —status) ........... equation 02

#Trips per week (walk +Bus) =(-0.8) +1.04[f (employment)]+0.8[f(Female)]-
0.3[f(accessstatus)].......ccocooiimiiimniiiiiii equation 03

Here, f [Gender], f [Accessibility] etc, are the growth functions of influential variables.

Conclusion and Policy Recommendation

The school of thought of “Providing Only Paved Accessibility” as the sole solution to
resolve the prevailing rural mobility burden, so far has not been effective and successful
in developing counties in general and in particular in Sri Lanka. Decision support tools
being developed so far in the context of rural mobility provision are mainly focused on
providing accessibility paying significant attention to the needs of auto-mobile users
while potential benefits of non-motorised and intermediate modes have not yet been
adequately explored (Malczewski J., 2006).

The conceptual decision aid framework presented here based on an integrated approach
could be used to formulate evidence based national policy framework for rural mobility
provisions of developing countries in general and in particular for Sri Lanka.
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