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This paper examines the optimal product portfolio positioning for a monopolist firm in a market where
consumers exhibit vertical differentiation for product performance and horizontal differentiation for product

feature. Our key results are as follows: (i) Variable costs drive vertical differentiation. In the presence of
significant volume-dependent manufacturing costs, the optimal portfolio contains a mix of vertically and hor-
izontally differentiated products and an increase in the variable cost makes adding vertically differentiated
products relatively more profitable; if fixed volume-independent design costs dominate, the portfolio exhibits
solely horizontal differentiation. (ii) Horizontal differentiation is the main profit lever, and vertical differentiation
brings only a marginal benefit; this is true even when most of the consumers exhibit low willingness to pay for
performance, which is often used as an excuse to offer low-end products. (iii) There are more low-quality
products than high-quality ones, and market coverage increases when the willingness to pay for performance
increases. In summary, the model shows how portfolio composition decisions depend on the product cost
structure and the consumer preferences.
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1. Introduction
Product designs are usually defined by multiple
attributes. We group these attributes into two main
categories: the horizontal and the vertical differenti-
ation dimensions. In product design terminology,
the horizontal differentiation dimension represents
the ‘‘feature’’ choices of product design, whereas
the vertical dimension captures the product perfor-
mance (also referred to as ‘‘quality,’’ a well-established
driver of consumer willingness-to-pay, Mussa and
Rosen (1978). Throughout the paper, we use the
terms ‘‘performance quality’’ and ‘‘quality’’ inter-
changeably). For example, in MP3 players, a vertical
quality dimension is memory size (all customers
agree that larger memory size makes the player a
more attractive purchasing option), and horizontal
feature dimensions are color, shape, and other
‘‘taste’’ design attributes (customers have different
preference on this dimension; they disagree which
color or shape is the best). This paper examines
the optimal portfolio for a consumer market with

both vertically and horizontally differentiated pref-
erences.

Market structure models that combine horizontal
and vertical differentiation in consumer preferences
are essentially intractable (Heeb 2002). In order to
present analytical results, past literature has either
intentionally reduced the mathematical degrees of
freedom by examining uni-dimensional markets
(Lancaster 1998) or made a ‘‘market coverage’’ as-
sumption (all customers must buy one and only one
product) (Economides 1993, Neven and Thisse 1987).
Past studies have alternatively imposed a consumer
wealth constraint to force separate demographic-like
segments (e.g., different income groups) (Weber 2008),
pre-segmented the market into fixed segments (‘‘high
quality’’ and ‘‘low quality’’ consumers, ‘‘blue’’ and
‘‘red’’ customers, ‘‘primary’’ and ‘‘green’’ consumers;
Adner and Zemsky 2005, Atasu et al. 2008, Kim and
Chhajed 2000, Krishnan and Gupta 2001), or, finally,
restricted the types of products and focused on ‘‘de-
velopment intensive products’’ (DIPs) dominated by
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